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Prof. Wolf states that the comet is already a fairly bright 
object, of about the sixteenth magnitude, appearing as a 
nebulous mass of 8 # —io ff diameter having a central con¬ 
densation. 

Photographs were also secured by Mr. Knox Shaw at 
the Helwan Observatory on September 13 and 15, and by 
Dr. H. D. Curtis, with the Crossley reflector at the Lick 
Observatory, on September 12, 13, and 14. 

Another Large Sun-spOt. —During last week another 
large sun-spot was to be seen on the solar disc. It was 
first observed, at South Kensington, on September 18 near 
to the limb and a few degrees south of the sun’s equator. 
Developments took place until on Saturday last, when just 
past the central meridian, it consisted of one large nucleus 
and several smaller ones, and was visible to the naked 
eye. It is perhaps worthy of note that a magnetic storm, 
of sufficient magnitude to interfere seriously with the 
transmission of telegrams, took place on Saturday. 

Observations of Mars. —In a telegram .to the Kiel 
Centralstelle (Circular No. 112), Prof. Lowell announces 
that the Martian antarctic canals are disappearing, and 
that the general pallor of the various features continues. 
He also states that the Solis Lacus is double. 

Regarding the naked-eye appearance of the planet, Mr. 
J. H. Elgie recently directed attention to the apparent 
nearness of Mars as compared with the neighbouring stars 
of Pegasus. He suggests that this sense of nearness might 
be due to the propinquity of a wooded ridge over which 
the planet was rising, the Pegasus stars being well above 
the ridge, and therefore beyond this influence. At the 
same time, the brilliant irradiation of the planet seems 
quite sufficient to account for a phenomenon which must 
appeal to anyone seeing the planet on a clear evening. 

Observations of Saturn. —A telegram from Prof. 
Lowell to the Kiel Centralstelle, published in Circular 
No. 113, announces that a dark medial streak has been 
observed on Saturn’s equator, and that there is an appear¬ 
ance of lacings similar to those seen on Jupiter. Further, 
an intense white spot, in saturnian latitude 50° S., was 
detected by Mr. Slipher and transitted at 14b. 5m. 

(Washington time) on September 23. 

The Future of Astronomy. —In an address delivered at 
the Case School of Applied Science, Cleveland (U.S.A.), in 
May, Prof. E. C. Pickering took as his subject the future 
development of astronomy, paying special attention to the 
methods whereby the limited financial resources and 
personnel may be used with the greatest advantage to the 
science. After a review of the several past epochs of 
astronomy, and some rather amusing remarks as to how 
monetary gifts are made and used at present, he outlined 
the general scheme, to which he has previously referred 
on various occasions, and the principle of which underlies 
the splendid organisation of resources built up at the 
Harvard College Observatory. The central feature of the 
scheme is one large, and perforce international, observatory 
employing, say, 200 or 300 assistants, and maintaining 
three stations. Of the latter, one would be in latitude 
about 30° N., and another the same distance south; 
western America is suggested as a suitable locale for the 
former. South Africa for the latter, and each would be 
selected wholly for its climatic conditions, which premises 
fairly great altitudes and desert regions. Each observing 
station would have instruments - of the largest size, such 
as the 7-foot reflector previously suggested for South Africa, 
and would do practically no reductions or measuring. 
These would be carried out at the third station, situated 
where living and labour are cheap, where the photographs, 
&c., would be stored. Such an organisation would exist 
for the benefit of all serious astronomers ; anyone wishing 
to engage on any piece of work would simply requisition 
the raw material, e.g. sets of special photographs, from 
the central bureau. If not in stock, the required photo¬ 
graphs would be secured at the earliest convenient oppor¬ 
tunity. By thus centralising and organising astronomical 
resources, Prof. Pickering claims that the science would 
benefit immensely, because the waste at present resulting 
from overlapping, or from being forced to use inadecruate 
raw material, would thereby be eliminated (Popular Science 
Monthly , vol. Ixxv., No. 2). 

NO. 2083, VOL. 8l] 


THE INSTITUTE OF METALS. 

HE publication of the first volume of the Journal of 
the Institute of Metals marks the completion of a 
full year’s work. The institute has been formed to advance 
and disseminate knowledge in connection with the manu¬ 
facture and properties of the non-ferrous metals and 
alloys. The members are fortunate in having for first 
president Sir Wm. White, who delivered an excellent 
address, in the course of which he dealt in a very able 
manner as well with the delicate subject of “ trade secrets ” 
as with the important one of the relationships between 
manufacturers and users of metals, although his oft- 
reiterated special pleading for the National Physical 
Laboratory during the meetings must have been rather 
wearying to the other important workers represented. 

The paper by Mr. J. T. Milton, chief engineer of 
Lloyd’s, on some points of interest concerning copper and 
copper alloys, is mainly about troubles experienced by 
users, and is valuable for members of all types; but the 
statement on p. 68 that the temperature of pouring the 
white metal into bearings is left to the ordinary workman 
is not the case in at least one of the great Sheffieid-CIyde 
firms, as for many years this has been done with the aid 
of a suitable pyrometer, and probably is so stili. The 

paper drew a very long and good discussion, in which 

Prof. Gowland’s remarks that ancient bronzes were very 
impure, so that their hardness couid not be due to excep¬ 
tional purity, and that by careful hammering modern 

bronzes can be made as hard as ancient, were of interest 
to those who are often being met by the statement that 
the method of hardening bronze tools is a lost art. 

The mechanism of annealing in the case of certain 
copper alloys, by Messrs. G. D. Bengough and O. F. 

Hudson, is of a very theoretical nature as a whole, but 
gives several practical hints on the treatment of brass. 
Mr. J. T. W. Echevarri’s paper, on aluminium and some 
of its uses, is most interesting, although his reasons for 
its efficacy in preventing blow-holes in steel (p. 130)—that 
it combines witli the gases and produces an innocuous slag— 
would hardly be accepted. In the discussion the president 
remarked that not only had aluminium proved unsatis¬ 
factory for shipbuilding because of serious corrosion 
(p. 156), but that, though suitable aluminium alloys might 
yet be obtained, they had to be discovered. Notes on 
phosphor-bronze, by Sir. A. Philip, is thoroughly practical, 
and contains several tables of tests with corresponding 
analyses, with a ful! discussion as to the most suitable 
compositions and tests for different purposes. 

In metaliographic investigations of alloys Mr. W. Rosen- 
hain gives a good critical summary of methods, but, un¬ 
fortunately, attempts to bolster up the discredited differ¬ 
entia! method of taking cooling curves. On p. 213 he 
recommends that “ the slowest possible rate of cooling 
should be adopted in cooling-curve experiments ” ; but long 
experience teaches that the rate of cooling must be chosen 
according to the nature of the alloy and the objects of the 
investigation. In Dr. Desch’s paper, on inter-metallic 
compounds, surely the complicated “ broken solidus curve 
MBNPQRESTUG ” for an institute of metals might 
have been better chosen from a real example than an 
imaginary one, so that such members as waded through 
it all would have a reward of facts as well as principles. 
Dr. Shepherd in the discussion endeavoured to explain to 
the members what the present writer has tried to impress 
on several investigators, namely, that though a pyrometer 
be capable of great accuracy, it does not follow that the 
phenomena are observed to the same degree of accuracy, 
and also that though the phase rule is a guide, it must 
be remembered that it was deduced for ideal conditions, 
and takes no account of the time factor or of the rate 
of diffusion or viscosity. Dr. Shepherd favours the use 
of heating curves, but his remark that “ in the case of 
transformations in the solid phase he had found no satis¬ 
factory results with cooling curves ” must sound strange 
to investigators on stee!—the pioneers in this type of work 
—the well-known Ari, Arz, Ar3 being all points on cool¬ 
ing curves. For demonstration purposes cooling curves are 
generally taken because more convenient, but for a com¬ 
plete investigation both heating and cooling curves must- 
be studied. Had this not been done, the important effect 
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on suitable hardening temperatures for steel of the differ¬ 
ence between Ari and Act would still be left not fully 
explained. The remarkable irreversibility in certain nickel- 
iron alloys of the A2 point, the only one reversible in 
ordinary mild steel, demands the consideration of both 
curves. 

Mr. W. H. A. Robertson’s paper, on plant used in the 
manufacture of tubes, is of a practical and descriptive 
nature. 

The last paper of all, the relation between science and 
practice and its bearing on the utility of the Institute of 
Metals, by Sir Gerard A. Muntz, Bart., treats of a subject 
probably the most important of the series for a first 
volume. It is a short paper written by invitation of the 
president, but it gives, forma! expression to a general feel¬ 
ing, much in evidence in personal conversation with all 
grades of workers connected with the metal trades, that 
information is needed in a form not too academic, expressed 
in language that the intelligent who are not mere theo¬ 
retical specialists can understand. When the practical 
man, who must produce results, compares the air of 
omniscience assumed by some purely theoretical metal¬ 
lurgists with the smallness of the help they seem able to 
give him in his work, he is apt to be discouraged and 
to have thoughts about metallurgical science that he ought 
not to be led to think. The science underlying metallurgy 
is not yet sufficiently understood to do entirely without 
the extremely useful empirical conclusions of intelligent 
practical men, and hence elaborate generalisations, often 
on inadequate bases (the “ raw science ” of Mr. Rosen- 
hain), can generally only be suggestive of methods of 
attack on matters of difficulty in works, and one must take 
all available help from practice to command success. Long 
personal experience in connection with delightful and some¬ 
what successful investigations of this nature, made in 
conjunction with those actually engaged in works, serves 
only continually to strengthen this view. The Institute 
of Metals, to be worthy of its name, must welcome any 
paper on purely scientific original work connected with 
non-ferrous metals if convinced that the results are trust¬ 
worthy, however remote their practical utility may seem ; 
bid it must also consider the immediate needs of the great 
majority of its members by encouraging papers of a 
practical scientific nature, expressed in language that may 
be understood by the most intelligent members who are 
actually engaged in works practice. 

A. McWilliam. 


THE BRITISH ASSOCIATION AT WINNIPEG. 

SECTION K. 

BOTANY. 

Opening Address by Lieut.-Coeonel David Prain, 
C.I.E., LL.D., F.R.S., President of tiie Section. 

Sutor ne supra crepidam judicarct , probably an old say¬ 
ing when Pliny wrote, is still a safe guide. The limita¬ 
tions of life and of knowledge are different, and human 
effort is thereby so conditioned that progress depends on 
specialisation in study. Specialisation lessens the tempta¬ 
tion to forget this caution ; but the force of the proverb 
is not weakened. It also conveys a behest, and compliance 
with this behest helps to counteract the narrowed outlook 
which specialisation sometimes encourages. 

Those whose studies are confined to some limited field 
often welcome a sketch of the aims and methods of work 
with which they are not familiar. Such a sketch may be 
held to have served its purpose if the subject discussed, 
and its relationship to cognate studies, be rendered in¬ 
telligible. 

No apology, therefore, is made for the- subject now 
taken up, even if it be sometimes hinted that this subject 
—Systematic Botany—is inimical to originality, the anti¬ 
thesis of scientific, and outside the limits of botany proper. 
These views depend on half-truths and arbitrary connota- 
tions. They do not affect the fact that the primary our- 
pose of systematic sttidy is to advance natural knowledge, 
Xhe systematic worker, in furthering this object, doss net 
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halt to consider whether his work be applied rather than 
original, technical rather than scientific. 

As a matter of history, the scope of systematic study 
practically coincides with what botany once implied ; as a 
matter of fact, it corresponds to what zoology implies 
now. The accident that man, on his physical side, is 
like the beasts that perish has led to the recognition of 
animal physiology and anatomy as independent sciences. 
Owing to the absence of any such fortuitous circumstance 
vegetable anatomy and physiology remain under the 
ancestral roof. These off-shoots of botany are as vigorous 
as their zoological counterparts. They may be entitled to 
think that systematic methods are old-fashioned, and it 
may be desirable that they should set up separate establish¬ 
ments or form alliances with the corresponding off-shoots 
of zoology. But nothing in all this justifies the eviction 
of systematic botany from the family home. 

The statement that systematic methods are old-fashioned 
may be accepted without conceding that these methods are 
out of date. Systematic work, while sharing in the 
general advance in knowledge, has been able, amid far- 
reaching changes, to maintain continuity of method in 
the pursuit of its double purpose. This has been a benefit 
to botany as a whole when crucial discoveries or illumin¬ 
ating theories have, in other fields, led to a re-orientation 
of view requiring the use of fresh tablets for the record 
of new results. 

Disintegration and re-adjustment due to altered outlook 
are familiar processes. Histology, parting company with 
organography to serve physiology, is now an independent 
study, one of the branches of which occasionally declines 
to accept any doctrine unconfirmed by cytological methods. 
The study of problems relating to nutrition and reproduc¬ 
tion has been considered the especial task of physiology. 
Now, the chemist at times claims the problems of nutrition 
as part of his field, and we look for advances in our 
knowledge of reproductive problems to the cytologist and 
the student of genetics. These instances are adduced from 
without because relative exemption from disintegration 
is a distinctive feature of systematic study. The two- 
sided task of the systematist is to provide a census of the 
known forms of plant life and to explain the relationships 
of these forms to each other. The work on one side is 
mainly descriptive, on the other mainly taxonomic, but 
the two are so interdependent, and their operations so 
intimately blended, that it is difficult to treat them apart. 
Re-orientation in botanical study has led to seismic dis¬ 
turbances in the taxonomic field, but the materials sup¬ 
plied by descriptive work have remained unaffected, and 
therefore have been ready for use in the repair or re¬ 
construction of shattered “ systems.” 

'1 he exemption from radical change in method, which 
marks systematic work, is due to those characteristics that 
expose it to the charges of discouraging originality and of 
calling only for technical skill. It also largely explains 
why systematic study, especially on the descriptive side, 
is not attractive to minds disposed towards experimental 
inquiry. The labour involved is as exacting, accurate 
record and balanced judgment are as necessary, in descrip¬ 
tive as in experimental research. “ A skill that is not to 
be acquired bv random study at spare moments ” is as 
essential in descriptive as in'other work, while the relief 
that variation in method affords is precluded. Increased 
experience, here as elsewhere, leads to more satisfactory 
results, but without, in this case, mitigating the toil of 
securing them, The testing of theories, often an inspiring 
task in experimental^ research, in the descriptive field re¬ 
tards progress. But if in descriptive work imagination and 
the spirit of adventure are undesirable, these qualities are 
not inhibited by systematic study as a whole. Imagina¬ 
tion is legitimate and useful in the taxonomic field, and in 
another line of activity—the acquisition of the material on 
which descriptive work is based—the spirit of adventure 
is essential to success. 

The untravelled descriptive worker is not without con¬ 
solations. His work is as necessary to botany as that of 
the cartographer to geography, or the grammarian to 
literature. His results are means to the ends that others 
have in view. If these results often appeal to coming 
rather than to contemporary workers, the descriptive writer 
is at least largely spared the doubtful benefit of immediate 
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appreciation. He can pursue his studies unaffected by any 
considerations save those of adding to the sum of human 
knowledge and of bringing a necessary task appreciably 
nearer completion. In descriptive study it is the work 
rather than the personality of the worker that tells. Yet 
the work is not without human interest, because systematic 
writings rarely fail to reflect the character of the writers. 
The intimate knowledge of descriptive treatises, which 
floristic or monographic study entails, usually leads to 
mental estimates of the actual authors. The evidence on 
which these estimates depend is unwittingly given and un¬ 
consciously appreciated. But its value is not thereby 
diminished, and estimates so formed may prove useful 
checks on contemporary judgments. 

The descriptive worker as a rule makes his work “ the 
primary business of his life, which he studies and practises 
as if nothing else in the world mattered.” But he does 
not hold aloof from those engaged in other lines of 
botanical activity. His evidence is mainly obtained from 
organography and organogeny; but, just because his results 
are for the use of others, the descriptive botanist has to 
keep abreast of all that is done in every branch of his 
science. New weapons are constantly being forged, and 
not in morphological workshops only; with these and their 
uses the descriptive worker, must be familiar, for the need 
to employ them may arise at any moment. If he does not 
always abandon old friends for new, this is not because 
the systematist is unaware of their existence, or unpre¬ 
pared to apply new methods. The descriptive worker 
employs his tools as a craftsman ; like other craftsmen, he 
finds that tools do not always fulfil the hopes of their 
designers. In descriptive work, too, as elsewhere, a steam 
hammer is not required to break every nut; the staff and 
sling may be arms as effective as those of the hoplite. 
There are occasions when the descriptive writer does appear 
to hold aloof by declining to accept proffered evidence. 
But his motive is not arrogant; it is only altruistic. If he 
is to avoid the risk of causing those who depend on his 
results to reason in a circle, the descriptive writer must 
obtain these results, if not without extraneous aid, at least 
without help from those for whose immediate use they are 
provided. 

Taxonomic study is -pursued in an environment which 
differs from that surrounding descriptive work. The de¬ 
scriptive student can hardly see the wood for its trees. 
The taxonomic student works in more open country, and 
can look on the wood as a whole. He has, too, the benefit 
of companionship. The palaeobotanist meets him, with all 
the lore of mine and quarry, as one ready to exchange 
counsel; other workers attend to give or gather informa¬ 
tion. 

The community of interest which unites the systematic 
worker, chiefly concerned with existing plant-types, and 
the palseobotanist, primarily interested in types now extinct, 
is strengthened by the bond which identity of purpose 
supplies. But the two are differently circumstanced; the 
systematic worker is ordinarily better acquainted with the 
characters than with the relationships of his types; the 
pakeobotanist usually knows more of the relationships of 
his types than he does, or ever may do, of their characters. 
Thfe material of the palseobotanist rarely lets him rely on 
ordinary descriptive methods in defining his plants; he has 
to depend largely on anatomical evidence, which supple¬ 
ments and confirms, hut hardly replaces, the data of 
organography. On the taxonomic side the palaeobotanist 
is restricted to phylogenetic methods; here again he is 
handicapped, though less than on the descriptive side, by 
the fragmentary character of his specimens. The palaso- 
botanist hardly does more than the phylogenist, hardly as 
much as the anatomist, towards advancing the object all 
have in common. 

The same community of interest unites in their labours 
the organographic systematist and the morphologist whose 
interests are phylogenetic. Here, however j though the task 
of the two be complementary, the mode of attack is so 
different as almost to mask their identity of purpose. The 
comparative morphologist studies the planes o? cleavage 
indicated by salient differences in structure and develop¬ 
ment. The system he evolves is composed of the entities, 
sometimes more or less subjective, that combinations of 
characters suggest The method in intention, and largely 
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in effect, passes from the general to the more particular? 
though the process is tempered by the fact that the 
characters used are derived from- such types as exhibit 

them. The organographic systematist, after summing up 
the characters which mark individual types, aggregates 
these according to their kinds. Having estimated the 
features that characterise individual kinds, he aggregates 
these according to their families. Families are thereafter 
aggregated in higher groups, and these groups are sub¬ 
jected to further aggregation. The system thus evolved is 
composed of those entities, always in theory objective? 
that successive aggregations indicate, and the process is 
one of constantly widening generalisation. 

The comparative morphologist, though glad when his 
results can be practically applied, follows truth for its own 
sake. His work is thus on a higher plane than that of 
the organographic systematist, whose aggregations are 
primarily utilitarian. But the work of the latter is not 
less valuable because its scientific character is incidental. 
Were our knowledge of plant-types exhaustive, a generally 
accepted artificial arrangement of these would be as useful 
to the applied botanist as a professedly natural one. But 
our knowledge is incomplete, and the accession and inter¬ 
calation of new types renders any artificial, and most 
attempts at a natural, system sooner or later unworkable. 
The more closely an arrangement approximates to the 
natural system, the less can the intercalation of new forms 
affect its stability. The more stable a system is, the more 
easily will its details be remembered and the more useful 
will it prove in practical reference work. Here, therefore, 
for once, self-interest and love of truth go hand in hand. 

Since the organographic systematist learns their 
characters from his groups, while the comparative morpho¬ 
logist defines groups by the characters he selects, their 
results, were knowledge complete, should be identical, and 
this identity should prove their accuracy. But knowledge 
is finite, and these results are not always uniform. The 
want of uniformity is, however, often exaggerated because 
the reasons are not always appreciated. 

One cause is the difference in personal equation, which 
affects alike the worker who deals with things and him 
who considers attributes. It would be contrary to expecta¬ 
tion were every phylogenist to assign the same value to 
each character, or every systematist to apply the same 
limitation to each type or group of types. The divergence 
of view on the part of two observers may show a small 
initial angle; it may nevertheless lead them to positions far 
apart. But while divergence of view is the most obvious 
explanation of the want of uniformity apparent irt 
systematic results, it is the .< least effective cause. This 
inherent tendency to differ manifests itself in contrary 
directions; in the long run individual variations are apt 
to cancel each other. 

The nature of the work counts for more than the pre¬ 
disposition of the worker. The aggregations on organo¬ 
graphic lines, which were the main guides to the composi¬ 
tion of the higher groups until phylogenetic study was 
seriously undertaken, do not assist the comparative morpho¬ 
logist. The characters on which phylogenetic conclusions 
may be based increase in value in proportion to the width 
of their incidence, so that the greater their value for 
phylogenetic purposes the less do they aid the descriptive 
worker in discriminating between one plant-type and 
another. Often they are characters which for practical 
reasons the descriptive worker must avoid. Organography, 

then, may not give evidence as to characters whereof 
cognisance cannot be taken, while for another reason the 
comparative morphologist may not use characters derived 
from descriptive sources. The object of the phylogenist is 
to take his share in advancing our knowledge of taxonomy ;• 
to seek from the systematist the evidence on which his 
results are based would be to vitiate the reasoning of 
both. All that the phylogenist can ask the descriptive 
worker to do is to supply the units that require classifica¬ 
tion. 

The comparative morphologist, relying mainly on 
anatomical and embryological evidence, at first had a hope 
that his method of study might enable him to supply his 
own units and thereby render further taxonomic work 
based on organography unnecessary. This hope remains 
unfulfilled, and the phylogenist, as a rule, limits his efforts 
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to a narrower field. The organographic systematist realises 
that in the present state of our knowledge the study of the 
incidence of selected characters gives more satisfactory 
results as regards the composition of the higher phyla than 
repeated aggregation can attain, while the comparative 
morphologist recognises that, as . matters stand, the 
approximations, of organography in respect of types and 
kinds are more satisfactory than any he can yet offer. 
Since, however, the progress in one case is outwards, in 
the other the reverse, a zone of contact is inevitable. This 
zone, in which the. influence of both methods of study is 
felt, is occupied by those groups immediately higher in 
value than the natural families of plants, and it is here 
that discrepancies in the. results attained chiefly manifest 
themselves. These, discrepancies take the form of unavoid¬ 
able differences of opinion as regards the composition of 
collections of natural families. If a family A possesses 
ten characters of ordinal import, whereof it shares eight 
with a family B and only two with a family C, while the 
characters combined in A are, as regards B and C, 
mutually exclusive, the organographic systematist is 
ordinarily induced to group A and B together and to exclude 
C from that particular aggregation of families. If, on 
the other hand, the phylogenist finds that the two characters 
common to the families A and C. are met .with in other 
families, D, E, F, he will ordinarily be led to place. A, C, 
X>, E, F in the same higher .group from which the family 
B, notwithstanding its greater general agreement with A 
than any of the others, must be. excluded. This source of 
-discrepancy is, however, less potent than might be ex¬ 
pected. When the evidence advanced by either is very 
strong, the other worker readily accepts it; in doubtful 
cases mutual accommodation takes place, the one worker 
limiting his groups, the other applying his criteria with 
less rigidity. 

The healthy disregard for formal consistency which 
admits of adjustments to further practical ends does not, 
however, alter the^ fact that a system thus attained can 
only approximate to the natural ■ arrangement at which 
both workers aim. Gaps in knowledge; may be bridged 
with histological or teratological aid, or safely crossed with 
the help of some sudden intuition or happy speculation. 
But the existence of anomalous types and groups serves as 
a. reminder that much has yet to be learned with regard to 
living types, while the widest gap in our knowledge of 
these is a fissure , as compared with the chasms that con¬ 
front the palaeontologist. In this the taxonomist of either 
type finds the incentive to further effort. 

The automatic adjustment of differences due to idiosyn¬ 
crasy, and the mutual accommodation of. those arising from 
method of work,. still leave considerable want of harmony 
in taxonomic results to be accounted for. What appear to 
be rival systems of classification compete for recognition. 
As each such system professes to be the nearest attainable 
approximation to the natural arrangement, the evidence of 
•a state of dissension and confusion in the taxonomic field 
appears to those unfamiliar with systematic work to be 
incontrovertible. Dissension may be admitted; confusion 
there is none. Pictures of the same subject by different 
artists may be very unlike, yet equally true; what appear 
to be rival systems are only manifestations of one. 

It is not difficult to form a conception of this system ; 
it is less easy to share the conception with others. Let 
us imagine a closed space approximately spherical in shape, 
its Surface studded with symbols that mark the relative 
positions of existing plant-types. Let us imagine the lines 
of descent of all these types to have been definitely traced 
and effectively mapped. We find, starting from near the 
centre of our sphere, a radiating system of lines ; we find 
these lines to be subject to repeated dichotomy and 
embranchment which may take place at any point; we 
find the resultant lines departing from the original direc- 
-tion at any angle and in any plane; we find the nodus of 
any individual, dichotomy or embranchment capable of 
serving as the focus of origin for a subsidiary system com¬ 
parable in everything except age with the centre of our 
sphere, and conceivably exceeding in the multiplicity of 
its ramifications the primary system itself. Some only of 
our lines reach the symbols that stud our spherical surface, 
though every symbol is the terminal of some such line. 
Here a terminal is fairly, isolated, and the line it limits 
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goes far towards the centre with little or no dichotomy 
or embranchment. Elsewhere our terminals are closely 
set, the lines they limit running inwards in company until 
some proximate nodus is reached. Moreover, within our 
sphere, in the abrupt terminals of various lines we can 
dimly trace the vestiges of other spheres, not always con¬ 
centric with our present sphere, once studded with symbols 
marking the existence of types now extinct. Imagine 
further the centre of our hypothetical space as not neces¬ 
sarily a primary centre, but merely the nodus of some 
dichotomy or embranchment in a system of which ours is 
but a residuary fragment. 

As we are practically limited to superficial delineation, 
an intelligible picture of our system is more than the 
science of perspective and the art of chiaroscuro can be 
asked to provide. What is unattainable on the flat is still 
more impossible in sequence. Serial presentation involves 
a point of departure; convenience, predilection, hazard, 
may dictate what this shall be, and determine the sequence 
adopted. The result is not a variety of systems, but a 
series of variants of one system. Considering how complex 
the problem is, the number of variants is remarkably small. 
In any case the differences met with are inconsequent; 
they do not affect the facts, and the facts alone really 
count. The trained taxonomist knows that no serial dis¬ 
position can indicate, even vaguely, the relative position 
and import of all these. facts., Plane presentation, though 
more adequate than serial by a dimension, falls short of 
accuracy; the surface on which the bulk of the facts may 
be displayed can have no lateral boundary. Even if its 
presentation on a globe be attempted, the diagram must 
be incomplete; many of the points to be shown lie beneath 
the surface. Convention might overcome the difficulty in¬ 
volved in the indication of extinct types, but the diagram 
would still fail by a dimension to demonstrate the descent 
of the forms superficially represented. 

Intercourse with the phylogenist, while directly in¬ 
fluencing the relationship of the organographic systematist 
to taxonomy, has indirectly modified his attitude * towards 
the diagnosis and limitation of plant-types. Taxonomic 
study based on evidence other than descriptive has‘stimu¬ 
lated histological research and fired the anatomist, with an 
ambition to replace by his methods those of organography. 
It. is certainly not for want of industry or care that the 
success of the phylogenist in the taxonomic field .has not 
also attended the diagnostic work of the anatomist. This 
failure to replace organographic by anatomical methods is 
due to the fact that the dualities which make histological 
evidence^ useful in generalisation lessen its value in dis¬ 
crimination. That anatomical characters may be of great 
use even in diagnosis has been less fully appreciated than 
it might by those habituated-' to organographic methods. 
On the other hand, anatomists who have not benefited by 
an apprenticeship in descriptive study at times overlook the 
fact that ^ the value of histological evidence in diagnostic 
work is ^ indirect. Codification of the scattered results of 
systematic anatomy has now shown the descriptive worker 
how useful histological methods are when skilfully and 
properly used, and has at the same time made it apparent, 
to the anatomist that, in respect of grades lower than 
ordinal, his methods are more fitted for proof than for 
demonstration. Their alliance is now cordial and complete. 

While descriptive and anatomical study conjointly make 
for accurate discrimination, opinion and circumstance com¬ 
bine to prevent uniform delimitation . of plant-forms or 
“species,” and no conceivable compromise can overcome 
this difficulty. With the term “species” is bound up a 
double controversy—what idea the word conveys, and what 
entity the word connotes. Into the first we need not enter; 
we must assume that our ideas are sufficiently uniform to 
render the term intelligible. The second, we cannot take 
up here; we must accept the position as we find it, and 
note, in a spirit of detachment, how in actual practice 
the systematic botanist does delimit his “species.” In 
doing this we have to discriminate between the effect 
which observed facts produce on different minds, and that 
which different mental states produce on the records of 
facts. The^ results obtained may be essentially identical 
though arrived at in different ways; as, however, the 
results are not always uniform, the existence and effect 
of these two-factors must be carefully noted. 
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It is rather unusual to find that workers whose powers 
of observation are equal take precisely the same view of 
every member of a group of nearly allied forms. One, 
from predisposition or accident, is influenced rather by the 
characters whereby the forms differ; another is more 
impressed by those wherein they agree. In monographic 
work especially the same worker may find himself alter¬ 
nately more alive to the affinities and more struck by the 
discrepancies among related forms. At one time he feels 
that his difficulties may be best solved by recognising all 
these forms as distinct, at another he inclines to the view 
that they may be but states of one protean species. Where 
the capacity for detecting differences is naturally strong, 
the disposition is towards segregation; where there is a 
keen eye for affinities, the reverse. The facts in both cases 
are the same; their influence on minds in which the faculty 
Of observation, though equally developed, has a natural 
bias in a particular direction may thus be different. 

This inherent variation in mental quality, of which the 
observer may personally be unaware, and over which he 
may have incomplete control, is not, however, so potent 
a factor as a difference in mental attitude, usually the 
result of training or tradition. The existence of two dis¬ 
tinct attitudes on the part of authors towards their 
“ species ” is common knowledge. In the absence of more 
suitable terms we may speak of them as the “parental” 
and the “judicial.” To the parental worker his species 
are children, whose appeals, even when ad misericordiam, 
are sympathetically received. To the judicial worker his 
species are claimants, whose pretentions must be dis¬ 
passionately weighed. The former treats the recognition 
of a species as a privilege, the exercise of which reflects 
honour. The latter views this task as a duty, the per¬ 
formance of which involves responsibility. With amply 
characterised forms the mental attitude is inconsequent, 
but when critical forms are reviewed it is all-important. 
Here the benefit of a doubt is the practical basis of final 
decision. This benefit in the case of the parentally dis¬ 
posed worker may lead to the recognition of a slenderly 
endowed species ; in the case of the judicially inclined, to 
the incorporation of an admittedly critical form in some 
already described species, the conception of which may 
thereby be unduly modified. 

These attitudes do not in practice divide descriptive 
workers into two definite classes. Some writers display 
one attitude at one period, the other at another period of 
their career.. Occasionally the two alternate more than 
once in a writer’s history. Cases are known in which one 
attitude is consistently adopted towards species of one 
natural family, the other towards species of a different 
family. 

When want of uniformity in delimitation is due to the 
varying effect of the same facts on different observers there 
is no room for either praise or blame. Capacity for 
appreciating affinities is complementary to that for dis¬ 
crimination. The fact that now one, now the other ten¬ 
dency is more highly developed makes for general progress. 
Workers in whom the two may be more evenly balanced 
can strike a mean between the discordant results of 
colleagues more highly endowed than they are in either 
direction. But those who possess a capacity for com¬ 
promise do not mistake this for righteousness; they are 
apt to wish themselves more gifted with the opposing 
qualities of those whose work they assess. 

When cases in which want of uniformity in delimitation 
due to difference in mental attitude on the part of in¬ 
dependent workers are considered, we again find that twaise 
and blame are inappropriate. If both attitudes have defects 
to be guarded against, both have merits that deserve 
cultivation. The defects are patent and rarely overlooked; 
the careful systematist, more critical of his results than 
anyone else can be, is alive to the risks which attend 
stereotyped treatment, and on his guard against the 
excesses to which this mav lead. It is more often for¬ 
gotten that both attitudes have their uses, and that each 
should he exhibited at aonropriate times. Here, however, 
no middle wav is possible; the mean between the two 
attitudes has the qualities of a base alloy. It is the atti¬ 
tude^ of indifference, fatal to scientific progress, and pro¬ 
ductive of results that are useless in technical research. 

The ideal arrangement in monographic study is the 
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collaboration of two workers, one highly endowed with the 
discriminating, the other with the aggregating faculty. 
But for the statement of their joint results both must 
adopt the judicial attitude. On the other hand, in floristic 
work, in isolated systematic contributions, and in all de¬ 
scriptive work undertaken on behalf of economic research* 
the better because the more useful results are supplied by 
workers in whom capacity and attitude combine to induce 
the recognition rather than the reduction of easily 
characterised forms. 

In the present state of our knowledge uniformity in the 
delimitation of what are termed “ species ” is unattainable. 
We are in no danger of forgetting this fact; what we do 
sometimes overlook is that, circumstanced as we are, such 
uniformity is undesirable. The wish to be consistent is 
laudable; when it becomes a craving it blunts the sense 
of proportion and may lead to verbal agreement being mis¬ 
taken for actual uniformity. The thoughtful systematist, 
when he considers this question without prepossession, 
finds that forms which in one collocation need only be 
accorded a subordinate position must, under other con¬ 
ditions, receive separate recognition. 

The normal effect on specific limitation of the causes 
that militate against uniformity is easily understood, and 
the resulting discrepancies can be allowed for in statistical 
statements. There are, however, cases where the capacity 
for appreciating differential characters or points of agree¬ 
ment is so highly developed as to obscure or even inhibit 
the complementary capacity. The effects are then ultra¬ 
normal; nicety of discrimination exceeds the “fine 
cutting” allowable in floristic work; aggregation exceeds 
the limits useful in monography. No common measure 
is applicable to the results, and the ordinary systematist, 
who has definite and practical objects in view, expresses 
his impatient disapproval in unmistakable terms. - The 
work of those addicted to one habit he characterises as 
“hair-splitting”; that of those who adopt the other he 
speaks of as “lumping.” The industry displayed in 
elaborating monographs which attribute a thousand species 
to genera wherein the normal systematist can hardly find 
a score must often be effort misplaced. The same remark 
applies to the excessive aggregation that substitutes for a 
series of quite intelligible forms an intricate hierarchy of 
subspecies, varieties, subvarieties, and races. Orgies of 
reduction are moreover open to an objection from which 
debauches of differentiation are free. Discrimination can 
only be effected as the result of study; the finer the dis¬ 
crimination, the closer this study must be. Reduction 
offers fatal facilities for slovenly work, over which it 
throws the cloak of an erudition that may be specious. 
When dealing with excessive differentiation the normal 
systematist is on solid ground; when following extreme 
reduction he mav become entangled in a morass. Yet 
workers of both classes only exhibit the defects, for ordinary 
purposes, of striking merits, and there are occasions when 
the results that each obtains may be of value to science. 

Its mnemonic quality renders taxonomic work practically 
useful. Its application in economic research does the 
same for specific determination. Economic workers are 
chiefly interested in useful or harmful species; to others 
they would be indifferent were these not liable to be mis¬ 
taken for such as are of direct interest. The identification 
of economic species and their discrimination from neutral 
allies is not always simole, because species that are useful 
or noxious are often those least perfectly known. The 
qualities that render them important frequently first attract 
attention ; these may be associated with particular organs 
or tissues, and samples of these parts alone may be avail¬ 
able. Ordinarily, when material is incomplete, critical 
examination has to be postponed. In economic work, 
however, this may not be possible, and the svstematist, 
just as in dealing with archaeological or fossil remains, 
may here have to make the most of samples and frag¬ 
ments in lieu of specimens. Cultural help and anatomical 
evidence sometimes lead to approximate conclusions; often, 
however, as with neutral species, definite determination 
must await the communication by the field botanist of 
adequate material. Even then a difficulty, comparable 
with that frequently met with in archeological and 
nAlaeobotanical study, may be encountered. As archeo¬ 
logical or fossil material may, owing to the conditions to 
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which it has been subjected, look unlike corresponding 
fresh material of the same or similar plants, so may trade 
samples, owing to special treatment, bear little outward 
resemblance to the same organs and tissues when fresh. 

When material of economic plants is ample another 
difficulty may be encountered. Domesticated species often 
undergo perplexing variation. In studying this variation 
the systematist may have to seek linguistic and archaeo¬ 
logical help, and be led into ethnological and historical 
by-paths. In classifying the forms that such domesticated 
plants assume he gladly avails himself of aid from those 
whose capacity for detecting affinities is unusually de¬ 
veloped. But even with extraneous assistance the 
systematist, in this field, sometimes fails to attain final 
results. He can, however, always pave the way for the 
student of genetics, whose work involves the study of the 
■“ species ” as such. As regards forms of economic 
importance which neither organography nor anatomy can 
characterise, but which the chemist or biologist can dis¬ 
criminate, physiological methods are required to explain 
the genesis or elision of qualities evoked or expunged under 
particular conditions. 

A highly developed capacity for aggregation, if properly 
controlled, is also useful in the study of plant distribu¬ 
tion from a physiographical standpoint. The systematist 
shows his sympathy with phytogeographical needs in two 
very practical ways. He declines, out of consideration for 
the geographical botanist, to deal with inadequate material, 
and for the same reason he refuses, in monographic studies, 
to be influenced by geographical evidence. The mono¬ 
grapher is conscious that if he pronounces two nearly 
related forms distinct, merely because they inhabit two 
-different areas, he is digging a pit into which the phyto¬ 
geographer may fall when the latter has to decide for or 
against a relationship between the floras of these two 
tracts. But the fact that, with existing, knowledge, 
uniform delimitation of species is impossible, seriously 
weakens the value of normal systematic results for phyto¬ 
geographical purposes. The units termed “ species ” that 
are most useful in fioristic and economic study are often 
too finely cut to serve distributional ends* When all exist¬ 
ing plant-types have been treated on monographic lines 
the results may with relative safety be used by the phyto¬ 
geographer, since errors due to personal equation may be 
regarded as self-eliminating* As matters now stand, how¬ 
ever, the geographical botanist obtains his evidence partly 
from monographs, partly from floras, and is apt to be 
misled. Yet even in fioristic work the systematist sees 
that the “ species ” which it is his duty to recognise often 
arrange themselves in groups of nearly allied forms. 
These groups, which need not be entitled to sectional rank, 
while, very variable as regards the number of species they 
-contain, are more uniform than species in respect of their 
mutual relationships. They are therefore more useful than 
species as units for phytogeographical purposes. In de¬ 
fining these groups the faculty for aggregation is essential, 
and those in whom this faculty is highly developed may 
here be profitably employed, even when their discriminating 
powers show a certain amount of atrophy. 

The cases, by no means rare, of workers who, with a 
comparatively poor eye for speeies, display great talent in 
their treatment of genera, afford indirect but striking 
proof that the faculty for aggregation may be more highly 
-developed than its complement, and that the dominance 
of this faculty may ensure useful results. But the a priori 
expectation that in dealing with families this dominance 
should be. still, more valuable is not borne out by experi¬ 
ence, for in this case it is recognised that aggregation has 
probably been pushed too far. This error has not been 
attributable to the faculty for aggregation so much as to 
the evidence at its disposal; the corrective has largely 
been supplied by the use of anatomical methods as sup^- 
plementary to organographic data. 

The physiologist in studying processes is not always 
obliged, to take account of the identity of the plants which 
are their theatres of action. He has at hand many readily 
accessible and stereotyped subjects the identity of which 
is- a matter of common knowledge, and as his experience 
Increases he learns that he may sometimes neglect the 
identity even of these. If he asks the systematist to 
determine some type on which his attention is especially 
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focussed, the physiologist only does this in order that he 
may be in a position to repeat all the conditions of an 
experiment required to verify, or modify a conclusion. A 
passive attitude towards systematic study has thus been 
created in the mind of the physiologist ; this passivity has 
been intensified by the fact that the direct help which the 
physiologist can render to systematic study is limited. 
Physiological criteria, are indeed directly applied for 
diagnostic purposes in one narrow field, where organo¬ 
graphy and anatomy are synonymous and inadequate. But 
if it be true that the diagnostic characters on which the 
bacteriologist relies belong to some non-corpuscular con¬ 
comitant of his organism, this attempt to apply physio¬ 
logical characters to systematic ends has failed. In many 
cases physiological characters do influence taxonomic study. 
Differences in the alternation of generations, specialised 
habits connected with nutrition, peculiarities as regards 
response to stimulation, variation in the matter of pro¬ 
tective endowments, admit of application in systematic 
work, and are constantly so applied in the characterisation 
of every taxonomic grade. But the evidence as to these 
characters reaches the systematist through secondary 
channels, so that the help which physiology renders is 
indirect, and the passivity of the physiologist remains 
unaffected. 

This passivity has at last been shaken by the develop¬ 
ment of the study of plant distribution from a physio¬ 
logical standpoint. The practical value of this study has 
been affected by the employment of a terminology need¬ 
lessly cumbrous for a subject that lends itself readily to 
simple statement, and by the neglect to explain the status, 
or verify the identity, of the units included in its plant 
associations. A reaction against the use of cryptic terms 
has now set in, and the physiological passivity which has 
led workers in this field to ignore systematic canons when 
identifying the units discussed shows signs of disappear¬ 
ing. The cecologist, it is true, must classify his units in 
accordance with characters that differ essentially from 
those on which reliance can be placed by the systematist. 
But the characters made use of must be possessed by his 
units, and the cecologist now realises that, in effecting his 
purpose, he is as immediately dependent on descriptive 
results as the economic worker or the geographical botanist, 
and that, if his work is to endure, his determinations must 
be as precise as those of the monographer, his limitations 
as uniform as those of the phytogeographer. The needs 
of the oecologist are, however, peculiar, and his units 
must be standardised accordingly. (Ecological units are 
not the groups of species, uniform as to relationship, which 
the' geographical botanist requires; nor are they the prag¬ 
matical “ species ” of fioristic and economic work. They 
are the states, now fewer, now more numerous, that these 
fioristic “ species ” assume in response to various in¬ 
fluences ; and oncological associations can only be appre¬ 
ciated and explained when all such states have been 
accurately defined and uniformly delimited. In accomplish¬ 
ing this task the faculty for detecting differences is the 
first essential, and the physiologist has here provided a 
field of study wherein workers, whose tendency to nicety 
of discrimination unfits them for normal systematic study, 
may find ample scope for their peculiar talent, and accom¬ 
plish work of real and lasting value. 

We find, then, that the taxonomy of the wider and more 
general groups is now mainly based on phylogenetic study, 
and is largely scientific in character and application. The 
taxonomy of the narrower and more particular groups, 
based on organographic data supplemented by anatomical 
evidence, is often somewhat empirical in character, and is 
largely applied for technical purposes. Among the grades 
chiefly so applied, the “ species ” is a matter of convenience, 
variously limited in response to special requirements, while 
the “ family ” is a matter of* judgment, crystallising slowly 
into definite form as evidence accumulates. But the 
“genus” is relatively stable, and, in consequence of its 
stability, has long been “ a thing of dignity.” The dis¬ 
tinctive air thus imparted to botany is best appreciated 
when a zoological index is examined. 

The use of scientific names, more precise than popular 
terms and more convenient than descriptive phrases, facili¬ 
tates the work of reference in applied study. These names 
are accidents which do not affect the taxonomic status of 
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the units to which they are applied, but do, however, 
reflect the want of uniformity in the limitation of these 
units. The non-systematist who has to apply systematic 
results appreciates that, as knowledge now stands, this 
is unavoidable, and makes allowance for the state of 
affairs. But applied workers complain that, in addition 
to this, descriptive writers show a tendency to care more 
for names than for the forms they connote, and wantonly 
alter the designations of familiar forms. The complaint 
is just, yet the action is not wanton. The tendency in 
its present form is of recent origin, and, paradoxical as 
the statement may seem, is the outcome of a wish for 
uniformity and stability in nomenclature. Of these two 
qualities the latter is of more importance in applied work, 
and therefore the more essential. Unfortunately the 
systematist has given a preponderating attention to the 
former, and, in his effort to attain a somewhat purpose¬ 
less consistency, has allowed his science to wait upon the 
arts of bibliography. He has placed his neck under a 
galling and fantastic yoke, for nomenclature, though a 
good and faithful servant, is an exacting and singularly 
inept master. 

To err is human, and the standard of diagnostic work, 
high as it is, falls short of the standard which the 
systematic worker desires to attain. It is this fact that 
explains the remarkable openness of mind, and the great 
readiness to accept correction, to which systematic study 
conduces. To this also is attributable the singular freedom 
of systematic research from the practice of making capital 
of the fancied shortcomings of fellow-workers. Exhibitions 
of this commercial spirit are not altogether unknown, and 
in one narrow field, where systematic results are practically 
applied, they are sufficiently common to appear charac¬ 
teristic. But they are contrary to the traditional spirit of 
systematic study, which is uncongenial to the arts of 
reclame. 

The subject is by no means exhausted. Time, however, 
forbids more; but the purpose of this sketch will have 
been fulfilled if it has helped those whose work lies else¬ 
where to appreciate more clearly what systematic study 
tries to accomplish, and to realise the place it fills in the 
household of our common mistress, the Scientia amabilis. 


SUB-SECTION OF K. 

AGRICULTURE. 

Opening Address by Major P. G. Craigie, C.B., F.S.S., 
Chairman of the Sub-section. 

_ The occupant of this chair, in the great annual conven¬ 
tion of the promoters and appliers of science, cannot fail 
at the outset of a new session to put on record his emphatic 
endorsement of the claim, so strongly and so reasonably 
pressed by his distinguished predecessor at Dublin, that 
distinctively agricultural problems, instead of being re¬ 
garded as a subsidiary sub-section of any single division 
of the Association, should be accorded the full dignity and 
convenience of a “ Section.” Specialised research is to¬ 
day one of the governing features of scientific inquiry. 
It is but fitting, therefore, that those who are trying to 
equip the agriculturist with all the knowledge which recent 
speculation and experiment have to offer for the fuller 
and more economic development of the soil should at least 
be allotted equal space and sectional rank with the 
engineer, whose problems are discussed in Section G, or 
with the schoolmaster, whose educational methods are 
debated in Section L, 

If there were any country in the world where an apology 
could legitimately be offered for relegating agricultural 
science to a secondary position, it is certainly not that in 
which we meet to-day. In this wide Dominion of Canada, 
in this progressive province of Manitoba, in this great city 
of Winnipeg, _ where the agricultural industry must 
dominate the interests of the people, hardly any subject 
in the whole range of study can claim a more paramount 
degree of attention than the utilisation of the land for the 
use of man. 

This is by no means a matter which can be disposed 
of as an occasional side-issue in the deliberations of any 
single Section. If we agriculturists have been tardy in 
coming to be taught by the men of science, we are in 
earnest now in the application for instruction that we 
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make. Neither is it to any one science we appeal. Even 
the stern mathematician or physicist of Section A can 
teach us something, arithmetical and meteorological, for 
the right conduct of our business and the wiser forecasting 
of our plans. The chemists of Section B have, in an 
infinite variety of tasks, to come to the aid of the farmer, 
and they have doubtless much to tell of the magic they 
can promise in the direction of fertilising methods. 
Section C must be raided for the experts who know the 
contents of the soil itself and its capacities. Section D 
may have much to pass on to us concerning the live stock 
and the insect enemies of our farms. Section E may 
enlighten us on the world-wide distribution of crops and 
the new regions awaiting the skill of the husbandman. 
To Section F we look for warnings as to the economic 
conditions and barriers which—as we are apt to forget— 
hedge round our industry, and for the statistics which 
must govern the varying direction which we give to our 
enterprise from time to time. The mechanical operations 
of our calling suggest to us the practical . .assistance which 
Section G can surely offer. Nor does even Section H lie 
wholly remote from the inquiries we may need to make 
as to the resources of the globe and the wants of diverse 
communities. The physiology of Section I opens regions 
of research quite germane to many of our daily studies. 
Under Section K, as an overlord, we rest to-day assured 
that if every botanist is not a farmer, every farmer must 
in a sense be a practical botanist, for ever face to face 
with the plant and its environment. Perhaps also, in 
common with all the rest of the world, we may have 
something to our advantage to hear from the pedagogues 
of Section L, who may advise our scientific counsellors 
as to the best form in which even the practical farmer may 
be taught. 

Addressing ourselves, however, to the immediate task 
in the sub-section allotted to us, I suggest to you to-day 
that, having regard to the place where we meet, I may, 
as a proper prelude to your debates, invite you to con¬ 
sider, even if only in the broadest way, what are the 
leading factors that govern the fluctuations of this our 
industry of agriculture all the world over, and in new 
countries in particular. The first factor of all is un¬ 
doubtedly population—its growth, its rapidly varying local' 
distribution, and its changing and diversified needs. It is 
for man that crops are raised, whether these crops are¬ 
te furnish food for direct consumption or for the susten¬ 
ance of live stock, or whether they furnish us with our 
clothing, like the wool and the cotton of other lands, or 
with the materials for shelter, as the great timber crops 
which your vast forests here may bear. When we know 
what is the demand at any given place and time, we 
shall be prepared to give a more exact examination to 
the means of turning out the effective supply at the right 
moment and in the right place, be it of wheat, of meat, 
of fruit, of wool, of flax, of cotton, or of timber. 

Sir Horace Plunkett told us last summer that he hoped 
to find in an Agricultural Section “ some humanised sup¬ 
plement to the separated milk of statistics.” Perhaps he 
unconsciously reflected in that remark the suspicion that 
in earlier days the agricultural debates, which, for want of 
a better place, took place in the Economics and Statistics 
Section, unduly paraded the bare figures of the position. 
But I myself confess that, however mortals may shrink 
from the rigid arbitrament of arithmetic, neither the teach¬ 
ing of the man of science nor the rhetorical advice of the 
philosopher will lead the agricultural student of the future, 
even if he have the luxury of a complete Section of his 
own, to any fertile result, unless he begins by a clear 
diagnosis of the facts as they stand, on the one hand as 
regards population, on the other as regards production. 
We shall by no means waste time if we try to investigate, 
with some approach to exactness, what are the areas still' 
available for extended cultivation, and who and where are 
the consumers of our products, and what are their present 
and future demands. 

Obviously, however, in the limits of an Address like this 
it is impracticable to make, in any detail, a world survey 
such as this implies, and it is only the most patent of 
the changes in the world’s populations and their agri¬ 
cultural demands which I can put before you. There was 
a time when the human family lived in self-contained 
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groups, extracting their requirements from the soil .which 
lay around them. So lately as one hundred years ago 
there was very little of the international trade in food or 
other agricultural products such as is familiar to our 
practice to-day. The nations largely lived on their own 
territories, and the world has wide sections still where pro¬ 
duction is limited by local needs. But even a hundred 
years ago or more perpetual questions were emerging as 
to the time when men should have multiplied more rapidly 
than food. The transportation revolutions of the nine¬ 
teenth century may be almost said to have laid that scare 
by their aid to the mobility alike of the world’s populations 
and of the world’s produce. For the migration of men 
from dense settlements to open lands on the one hand, 
and the transport of their produce to the cities of the old 
world on the other, have simplified, and may simplify 
still further, the solution. It is all a question of distribu¬ 
tion. 

If the world holds to-day just twice as many souls (as 
the best demographic authorities seem to assume) as it 
did only some two generations back, this growth has been 
by no means uniform, and the development is governed 
and provoked by the pressure of population on sustenance. 
Sometimes, f think, we are apt to forget what Prof. 
Marshall, of Cambridge, has so well laid down, that “ man 
is the centre of the problem of production as well as that 
of consumption, and also of that further problem of the 
relation between the two which goes by the name of dis¬ 
tribution and exchange.” Vastly has the latter problem 
been simplified by the giant strides the second half of last 
century has seen in annulling distance and in facilitating 
transport, until all the world bids fair to become a single 
community. Whether the present distinguished • British 
Ambassador to the United States was right in looking 
forward to the gradual unification of the type of the 
world’s inhabitants by the diverse processes of ultimate 
extinction and absorption of inferior races, I think we will 
agree with him that the spread into new regions of con¬ 
quering or colonising races has provoked desires for, and 
made practicable the supply of, far more varied wants 
than once were even contemplated, or could indeed have 
been made available, while the producing areas were 
sundered widelv from the consuming centres. 

The sixteen hundred million souls this earth of ours now 
carries are at present by no means evenly spread over its 
surface, and a population chart reveals the. most extra¬ 
ordinary diversity in the density of the people on the soil. 
More than one-half are on the continent of Asia, and of 
these a large section are densely clustered in India, China, 
and Japan. In Europe, where the average density is double 
that of Asia, and approximately one-fourth of the world’s 
inhabitants are gathered, many portions are nevertheless 
sjill far less thickly peopled than the Eastern States just 
named. Populations, over any considerable areas, exceed¬ 
ing 500 to the square mile, mav be found on the- world’s 
map not only in parts of the United Kingdom, in Belgium, 
or in Saxony, but yet again on the Lower Ganges, on the 
Chinese coast, and even in portions of the narrow valley 
of the Nile. But the Indian or the Chinaman are not, 
broadly speaking, to be ranked among the communities of 
which we are thinking when we concentrate our attention 
on the increasing transport of breadstuff’s or of meat from 
the New World to the Old, which has become the 
prominent feature of the agriculture of our own day, what¬ 
ever attention may have to be given to the conditions of 
the Far East at some distant date. 

The great movements of agricultural products which 
have signalised the last half-century are not for the most 
currents of food supply into Asia, or into Africa, or North 
America, despite certain limited exceptions which are just 
beginning to attract attention, as possibly hereafter signifi¬ 
cant in the case of imports of wheat into Japan or China, 
of Australian meat into Eastern Asia and South Africa. 
The Asiatic or the African agriculturist is for the most 
part content to find the primary necessities of life close at 
hand. It is mainly Europe, and indeed Western Europe, 
that calls to-day for the import of breadstuffs or meat or 
dairy produce. There the growing volume of sea-borne 
imports has not only materially influenced the agriculture 
of old settled countries, but at the same time has signalled 
to the European toiler that space and plenty awaits him 
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oversea, and has stimulated the development of new spheres 
of cultivation at a rate which the relatively sparse popula¬ 
tion of the New World, unless largely recruited by immigra¬ 
tion, ecfnld never accomplish. 

I ventured some years ago, from the chair of the Royal 
Statistical Society, to review the recent changes we have 
seen in the structure of the world’s populations, and urged 
the greater wisdom of bringing the men to the food rather 
than the food to the men. The centripetal force which 
was, in all parts of the earth and not in the oldest countries 
only, packing more and more together the human family 
in vast industrial centres, which drew the materials of their 
handicraft and the food for their maintenance from far 
distant lands, seemed to my judgment a much less healthy 
form of development than the older centrifugal impulse 
which led man to move himself to the newer regions, 
where the product; was nearer to the mouth of the con¬ 
sumer, anti where he could fulfil the oldest obligation of 
the race to go forth and replenish the earth and subdue 
if. The vision that meets us here of ample land awaiting 
man, of possibilities of agricultural production which can 
only be realised by well-considered and augmented 
immigration, impresses the visitor from an old and over¬ 
crowded country. Before and above all speculations of 
what transport has done, and may yet do, to carry masses 
of agricultural produce across the ocean, I must claim, as 
the better prospect, a steady settlement of these wide 
acres by a population resting on the soil which this great 
Dominion offers, and drawing from it, by a more diversified 
and more general and more wholesome type of farming, 
a far better, and in the long run a more economic, return 
than the mere extraction of grain for export can ever 
promise. 

Taking the thirteen States of Western and Central 
Europe as an example of what 1 mean, there were added 
there, in the last seventy years of the nineteenth century, 
on a comparatively limited surface, something like 
100,000,000 new consumers to the 167,000,000 persons 
previously resident on the 1,700,000 square miles of terri¬ 
tory occupied by this group of nations. These numbers, 
too, take no count of the emigration which has lightened 
the pressure on the soils of the home lands of Europe. 
Clearly the maintenance of nearly 70 per cent, more con¬ 
sumers must have meant either a vast development of 
local agricultural production or a vast demand upon the 
acreage of the new land of the West, or both, 'I he de¬ 
fective nature of the early statistics obstructs the search 
one naturally makes into the extent on which these new 
populations on the old lands have been fed on larger local 
areas, or from larger yields on non-expan si ve areas. 
Adopting, therefore, a much shorter range of view, the 
lifetime of a single generation has given us 30 per cent, 
more, consumers in Western and Central Europe than were 
there in 1870, the German element rising apparently by 
50 per cent., the Scandinavian, Belgian, and Dutch group 
of small nationalities by 44 per cent., and the United 
Kingdom by 40 per cent, in this interval, while these 
developments were of course reduced in their effect on the 
total by the slower growth of the South-Western nations 
and the nearly stationary condition of France. 

No larger areas, but rather smaller ones, of the chief 
food grains are apparent in Great Britain or Scandinavia 
or North-Western Europe. The German areas of wheat 
and rye show practically little change, and although, if 
the Hungarian areas are larger in the centre of Europe, 
the general movement is not upward in respect of food- 
producing area. Even in five stock the numbers scarcely 
keep pace with population, for although the herds and the 
swine of Western and Central Europe have risen by nearly 
a fourth in the one case and three-fifths in the other, the 
sheep, except in Great Britain, are much fewer now. 

On the average of the first quinquennium of the present 
century the home production of wheat represented only 
about 20 per cent, of the consumption in the United 
Kingdom or in Holland, 23 per cent, (apparently) in 
Belgium, 64 per cent, in Germany, and perhaps 80 per 
cent, in Italy; and the imported grain to fill the deficits 
was considerably more than 400,000.000 bushels. Nearly 
half this came, of course, from Eastern Europe, and 
particularly Russia. Such a mass of produce would require 
20,000,000 acres elsewhere, even if the exporters could 
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raise it, as most have certainly not done, at twenty bushels 
per acre, and nearly double that area if the yield was only 
that of some of our largest exporters to-day. 

The actual reductions of area in Western Europe are 
not in the aggregate extensive, although Belgium has 
seen her grain area shrink from 30 to 25 per cent, of 
her total surface, France from 28 to 25-5 per cent., and 
the United .Kingdom from 12 to 10 per cent. The grain¬ 
growing capacity of European States varies greatly, and 
it would be interesting, were the data everywhere avail¬ 
able, to see how far we have distinct evidence of an 
appreciable if not any great advance in the yields extracted 
from the non-expanding areas under the more recent con¬ 
ditions of scientific knowledge. Nowhere is so large a 
share of the total surface under grain as in Roumania, an 
Eastern European State and not inconsiderable wheat ex¬ 
porter, and there, at all events, the total grain acreage 
developed between 1886 and 1906 by nearly 25 per cent., 
and the surface under wheat by 72 per cent. The yield 
•there, according to some official reports, was something 
over fifteen bushels per acre in the five years before 
1890, and in those ending 1906 it was more than nineteen 
bushels—the latest year nearly touching twenty-three 
bushels; the barley yields of the. same State rising from 
an average in the former quinquennium of thirteen bushels 
to more than nineteen bushels in the latter. 

In Hungary, another European grain exporter, the 
•wheat acreage has been materially developed, rising from 
more than 7,000,000 acres to 9,500,000 in twenty years to 
1906, and but slightly receding since, while the yields are 
also materially greater. 

France, with a drop in wheat acreage of 1,000,000 out 
of 17,000,000 acres, has between 1884 and 1908 raised the 
average of her production on a five years’ mean from 
17-8 bushels to 20*2 bushels, and thus turned out some¬ 
what more produce from a lessened surface. 

Germany, on a constant but much smaller wheat area 
of 4,700,000 acres, with a quinquennial average yield of 
20-3 bushels, would seem to have raised this to 27*9 in 
1899-1903, touching a still higher level in more recent 
seasons, when 30 bushels were apparently approached, 
although some changes in her statistical methods of inquiry 
may slightly reduce this comparison. 

Some effort to feed new mouths from old acres has thus 
indeed been made. Nevertheless, without disregarding 
altogether the qualifications which a careful statistician 
would deem it his duty to admit, one may broadly say 
Western Europe looks mainly for the growing needs of 
her consumers to the still exporting States of Eastern 
Europe, to the New World regions of North and South 
America, and in a minor degree to Australasia. 

Before we quit our session here in Winnipeg we may 
expect to learn something of scientific interest and of 
economic guidance respecting the response of Canada to 
the Old World’s call. But it is not for grain alone that 
densely peopled countries turn to the new fields of the 
W T est. Probably the geographical conditions of our place 
of assembly this year will not lead us at all closely into 
discussion on the variations in the sources and fluctua¬ 
tions in the volume of the wool supply, or that of. cotton, 
but the possible development of live stock on the territories 
of newly settled countries may be expected to come well 
within our purview, and afford us lessons in the develop¬ 
ment of the export trade in meat and dairy products, and 
the relation of the Canadian to the surplus of other States. 
The Royal Statistical Society of London had a paper this 
summer by an old colleague of mine, Mr. R. H. Hooker, 
which, although primarily devoted to the supply of Great 
Britain herself, and the price of meat in her markets, has 
a world-wide view of what is going on all around us in 
the conditions of production and of transport in a com¬ 
modity as important to human life as wheat itself. 

Fully a quarter of a century has gone by since, on a 
former visit to Canadian soil at Montreal in 1884, I raised 
a debate on this subject of the production and consumption 
of meat, and the various conditions of its transport. The 
twenty-five years that have passed since then have not 
rendered that particular topic a less important one for the 
consumers of old countries or the farmers of new, but 
ever-varying factors are presented by the opening of new 
territories to exploitation and the denser massing of 
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accumulated populations with growing needs, and increas¬ 
ing preference for the most concentrated form of aliment. 
Among the most recent factors to be remembered as in¬ 
fluencing one side of the meat-trade future are the 
admissions of qualified experts in the United States as to 
the degree . in which the growth of population there was 
beginning to trench upon the meat surplus of that 
Republic. On the. other hand, the producer will not fail 
to bear in mind the rapidly advancing importance of 
partially developed areas and the great advantage of the 
more economic forms of dead-meat transport now adopted 
in South America, and will weigh against these the degree 
in which the herds of the vast prairies of North-Western 
Canada may be further utilised when questions of handling 
economically the resultant meat supply may be effectively 
elaborated. 

To-day, however, and here especially, one cannot but be 
reminded that in whatever direction we look for the aid 
of science to stimulate the development of Canadian re¬ 
sources, or to help the producers now in these provinces in 
measuring the probabilities that lie before them, or to 
summon eager emigrants to the land you have to offer 
them, there is an intense and ever-engrossing interest in 
the present and the future of wheat. Alike, therefore, to 
the statistician and economist on the one hand, and to the 
experimentalist and investigator on the other, we turn to 
ask what advice they can give to the farmer of a new 
country with an area so vast as the North-West of Canada 
presents, whether and how far and at what rate, with 
profit to himself and with benefit - to the bread consumer 
across the ocean, he can push the extension of the well- 
nigh eight million acres'of wheat land which the Dominion 
claims to show her visitors in 1909. 

The problem, important as it is to this particular region 
where we are met, cannot, however, rightly be treated as 
a purely Canadian question. It is a problem of world¬ 
wide interest and of great magnitude and more complexity 
than lias been sometimes recognised, for it is none other 
than the issue of the race between population and pro¬ 
duction so far as at least one primary essential of human 
diet—bread—is concerned. 

Within a year of the last visit to this Dominion of the 
British Association the question was raised by no less an 
authority than the then President of that body at the 
Bristol meeting of 1898, whether the possible wheatfields 
of the globe possessed a potential capacity of expansion 
sufficient to meet the hypothetical needs of the bread- 
eaters of even one generation ahead; whether, in fact, a 
dearth of wheat supply was not already within sight, and 
by 1931 would be upon us. The suggestion that the wheat- 
producing soil of the world was already becoming unequal 
to the strain put upon’it by the multiplication of men was 
not unnaturally met by a vigorous criticism. The mere 
suspicion that some day, however,, there would not be land 
enough to go round, that famine could be averted only 
by the beneficial magic of the chemist, is too vital a 
possibility—even if some of us do not place the date so 
near or rely so fully on some of the co'mputations made— 
not to command a very careful examination of. the remedy 
propounded, the promise of the artificial production of 
nitrate in such a volume and at such a price as would 
raise the average of the world’s production from 12-7 to 
20, if not even to 30 bushels of wheat per acre. 

The fixation of nitrogen, not as a dream but as a 
certainty, was, it will be remembered, claimed by Sir 
William Crookes as the condition on which the great 
Caucasian race was to retain its prominence in the world, 
and avoid being soueezed out of existence by races to 
whom wheaten bread is not the “ staff of life.” 

Personally, I confess I am not so pessimistic as to the 
surface still available for wheat-growing even without this 
aid. If we grant that the so-called contributory areas, at 
a date two or three years before the close of last century, 
were just what was then stated, that the bread-eating 
population of that date was rightly guessed at 516,500,000 
—a much more difficult certainty to reach in the manner 
adopted by the American statistician whose figures were 
adoptee!—and that both the growth of population and of 
“ unit consumption ” would proceed exactly in the ratio 
suggested, it may legitimately be asked, does it neverthe¬ 
less follow that no such increment of area can be looked 
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for as would satisfy the larger mass of consumers calcu¬ 
lated for as likely to be dependent upon wheat in 1911 
or 1931 on the scale here laid down? 

I should not, in any statistical investigation into these 
questions, be contented to assume the probability of the 
exact continuance of previous ratios in the rate of pro¬ 
duction, or that of individual consumption over such 
periods, and my experience of very big averages makes me 
shy of adopting a simple mean of such wide diversities as 
correctly representing the head-rate consumption of wheat. 
These are points which might be more fittingly debated 
elsewhere. I want to narrow the issue now to the actual 
and more recent course of the wheat-growing surface; for 
it seems to me that the lesson of such figures as we have 
in the past, and as those of Mr, Wood Davis’s tables, is 
rather one of irregular than of arrested extension. The 
periodical opening up of new areas, very often in advance 
of consumptive requirements of the time, . would seem 
almost invariably to be followed by a pause while prices 
recover from the over-supply, and that again by new 
developments and exploitation in new directions, or by 
better methods on the areas made tributary to the wants 
of the ever-increasing men. 

We may admit that the course of the wheat acreage 
from 1870 to 1884 and thence onward to 1898 showed— 
first, a material advance outstripping that of population, 
then an admitted and serious check, with a subsequent 
advance, although one below that of the bread consumers 
of the world. 

Let me ask, however, if a later view of the wheat area 
at the disposal of the world’s consumers is not well 
qualified materially to diminish, if not to dissipate, the 
** cosmic scare ” which, no doubt contrary to the real 
design of the distinguished chemist who followed Mr. 
Davis’s estimates, was induced by the figures of 1898? 
My own comparisons of the later growth of acreage covers 
only the decade from 1897 to 1907, or as nearly to these 
years as figures' permit, and in the form I originally 
designed it might bring into view something less than 
230,000,000 acres as the world’s present extent of wheat- 
field. But, to place matters on a more comparative level, 
I am willing to omit the large Indian totals and some few 
of the distant regions which, partly on account of the 
somewhat uncertain identity of the areas they include at 
different dates, and partly on account of their relatively 
small contribution to the bread of the Western world, do 
not find a place in the estimates with which I am now 
making a comparison. For the leading groups of other 
areas the figures stand in millions of acres to a single 
decimal:— 


Groups 

1897 

3907 

Increase in 
10 years 

Russian Empire . 

... 46’6 

*** 59 5 

... 12*9 

United States. 

... 39 \5 

... 45*2 

57 

Three chief European Wheat 



States . 

... 37 ‘6 

... 39-8 

2*2 

The Rest of Europe 

... 20'8 

... 21*4 

... 0*6 

Argentina and Unuguay 

... 67 

... 15*0 

8-3 

Canada . "... 

3 -o 

... 6-6 

3*6 

Australasia . 

... S'o 

6*0 

I’O 

Total 

... 159-2 

* 93*5 

34’3 

Now, whatever be the 

estimated 

increase 

in wheat- 


eating population between these two dates, it cannot in 
the aggregate be 2i| per cent., as is the growth of the 
wheat surface in these States. Nor would the result be 
materially affected if allowance were to be made for the 
three or four million acres represented by the exports of 
unnamed States in this table, or even by the inclusion of 
any minor units of wheat-growing, such as Portugal, or 
Greece, or Switzerland, for which Mr. Wood Davis 
estimated from sources not recognised in our official 
statistics, their totals being well under a single million 
acres, and the variation, if any, probably insignificant. 

If, therefore, the growth of men outstripped the growth 
of wheat, as we have been warned was the case between 
1884 and 1897, the growth of wheatfields has been well 
over the rate of population increase since that exceptional 
period, just as it was in the still earlier period between 
1871 and 1884. Nor is the check to the rye acreage and 
its decline by 4 per cent., which seemed to have happened 
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concurrently with the wheat check between 1884-97, con¬ 
tinuing; for that, in the aggregate, seems to have re¬ 
turned to, though it has not perhaps much exceeded, the 
older level. 

Comparisons at single terminal points have always a 
danger which may be avoided by examining more care¬ 
fully the leading facts year by year. On the diagram 
which I introduce here I have tried, therefore, roughly to 
sketch the curves which indicate the growth of wheat 
acreage, both before and since 1898, in Russia, the United 
States, Argentina, Australia, and Canada, as typical of the 
exporting centres, while the acreage in France and Hungary 
has been added for comparison. The effect is, I think, to 
bring out the very much greater extension which has been 
going on during the last decade than could well have been 
looked for on the basis of the 1884-97 figures. 

For t:he Russian Empire as a whole data are available 
only since 1895, but I have shown by a separate and 
steadily mounting line the wheat area of the fifty govern¬ 
ments of European Russia, which are comparative for the 
entire period, and the latter are quite sufficient to establish 
my conclusion. There is, too, a suggestiveness about the 
course of prices (in shillings per quarter) in England, the 
chief recipient of wheat exports, which I have traced by 
a separate curve across this diagram. This may perhaps 
aid those who are disposed to make a closer study of the 
figures. That study may not improbably suggest that in 
the very latest year—for I have carried the diagram to 
1908 where I can—we may be once again nearing another 
check, or temporary halt, in the course of wheat extension, 
such as that which puzzled inquirers more than ten years 
ago, but which proved only a pause in the task of finding 
all the bread the consumers wanted under the stimulus 
of better prices. The further leap of prices in 1909 to 
beyond the 405, limit in England may effectively encourage, 
extension. 


Acreage of Wheat in Million Acres. 


Year 

Russian 

Empire 

Of which 
in European 
Russia 

United 

States 

France 

Hungary 

Argentina 

Australasia j 

Canada 

Of which 

in N.-W. 

1884 


28-9 

39-5 

17-4 

6-8 

0*6 

3-8 

2-4 


1881; 

— 

— 

34'2 

I7‘2 

6-8 

— 

— 

— 

— 

1886 

— 

— 

36-8 

17-2 

6-8 

— 

— 

— 

— 

1887 

— 

• —- 

37'6 

17*2 

7’3 

— 

— 

— 

— 

1888 

— 

30-6 

37'3 

17-2 

— 

— 

— 

— 

— 

i88q 

— 

— 

38-1 

i7'4 

— 

— 

3-8 

— 

— 

1890 

— 

-: 

36-1 

I7'4 

— 

— 

37 

— 

— 

1891 

— 

— 

39'9 

14*2 

7'9 

— 

3’4 

27 

— 

1892 

— 

32'6 

38-6 

17-3 

8-1 

3'3 

37 

— 

— 

1893 

— 

32-4 

34'4 

17-5 

8-6 

— 

4-0 

— 

— 

1894 

41 6 

32-9 

34’9 

17-3 

8-5 

— 

4-0 

— 

— . 

1895 

42’2 

3i‘9 

34'0 

17-3 

8-3 

5-1 

3‘6 

— 

— 

1896 

45'9 

34'8 

34-6 

17*0 

8-3 

— 

4'0 

— 

— 

1897 

46-7 

35-6 

38-5 

16-3 

7’4 

— 

4’5 

— 

— 

1898 

47-0 

36-0 

44-1 

17 *2 

8’2 

*- 

5 '° 

— 

— 

1899 

497 

38-0 

44-6 

171 

8-4 

— 

5’9 

— 

— 

1900 

52'3 

40’O 

42-5 

17-0 

8-8 

-- 

6*o 

— 

2’S 

1901 

54’3 

41-9 

49'9 

16-8 

8-9 

8-3 

5'6 

4‘2 

•-* 

1902 

55-i 

42-6 

46-2 

16-2 

8-9 

8-i 

5'2 

— 

— 

1903 

57-2 

43'8 

49’5 

i6'0 

9-2 

9-1 

5'5 

— 

— 

1904 

59’2 

45 '6 

44-1 

16*1 

9-1 

10*7 

5'8 

— 

— 

J9°5 

62-2 

48-1 

47'9 

16*1 

9-2 

I2’I 

6-5 

— 

3'9 

1906 

63-6 

49'° 

47’3 

16-1 

9 ’5 

14*0 

6-3 

— 

5' 1 

1907 

60-o 

45'5 

45 '2 

16-3 

8-6 

14-1 

6*i 

6*1 

— 

1908 



47 *6 

i6'i 

8-5 

14-2 

5'6 

6-6 

56 


The exceptional arrest of wheat-growing in the United 
States between the years 1880-96, when—if we may accept 
the official statistics as actually representing fact—the rapid 
rise, which actually doubled the wheat acreage between 
1870 to 1880, stopped altogether, was, I believe, the pre¬ 
ponderating factor which suggested a general halt in 
wheat-growing. It should therefore be looked at more 
closely, and to get rid of the danger of attaching too much 
importance to the data of single years, the quinquennial 
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average movement in the States over the whole of the last 
forty years may be summarised as under :— 

Five-year Periods Acreage in U.S.A. Distinctive Wheat Acreage Levels 

1868 72 25',500’ OCX)} Extendin g rapidly U p to i88° 

Stationary from 18B0 to 

38,000,0001 1 9 ° 

« too 000 1 A ^ ain extendin S to maxima 
_I reached in 1901 and 1903, 


1873-77 

1878-82 

1883-87 

1888-92 

1893-97 

1898-1902 

1903-1907 


45,500,000- 

46,800,000 


with a later slight decline in 
the latest years 


Population in the States has, of course, augmented 
steadily all over the forty years, from 37,000,000 to 
86,000,000, yet all through the stationary years, as well 
as those of advancing acreage, 
exports of wheat and Hour con¬ 
tinued—as much as a third of the 
crop being shipped abroad in 
some years—and the transfer of 
the wheat lands north-westward 
in the States was doubtless the 
striking feature of the recovery. 

Rightly to understand the revolu¬ 
tion in the wheat-growing of 
certain States of the Union would 
require a treatise for which time 
could not be given here. 

Let me, however, recur again 
to the general position. In the 
table already given for the past 
decade the latest increase to be 
accounted for is 34,000,000 acres. 

I ask you to note that the Russian 
quota forms more than a third of 
the whole. Now it was Russia 
that was in a very special degree 
the subject of unfavourable re¬ 
mark in the wheat problem con¬ 
troversy of ten years ago. She 
was spoken of, I remember, as 
having reduced her consumption of 
bread by 14 per cent., and only 
by this means continuing her ex¬ 
ports in defiance of her true needs, 
and contributing to the rest of the 
world therefore a merely pro¬ 
visional and precarious excess. I 
am not aware how the calculation 
here alluded to had been arrived 
at, nor have statisticians perhaps 
a very robust faith in the estimated 
numbers of the Russian popula¬ 
tion before the great census of 
1897, but the subsequent history 
of her apparent wheat surplus is 
interesting. 

The exports of wheat from 
Russia, which we were warned 
could not continue, and which had 
doubtless been unusually large be¬ 
tween 1893 and 1898, shrank for 
three years after that date as if 
they would realise the prophecy 
which would relegate Russia from 
the ranks of exporters to the task of feeding her own popu¬ 
lation. But that mysterious empire has since then resumed 
her large supplies, and from 1902 to 1906 the exports ranged 
higher than before. Although forming only 24 per cent, of her 
estimated wheat crop, Russia’s exports averaged 141,000,000 
bushels over the first five years of this century, against 
104,000,000 bushels over the whole preceding fifteen years. 
Quite lately we seem to see some restriction, but the 
history of the trade forbids a confident opinion that she 
has reached the end of her contributions to other lands. 

So far as the areas under wheat are recorded, the 
Russian agriculturist keeps on extending his industry, and, 
low as the yields may frequently be, they are tending 
upward under, it may be presumed, some reform of the 
very primitive conditions of production. Within the fifty 
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governments of : European Russia alone, and omitting the 
Polish or Caucasian figures, which do not go so far back, 
the average area of 29,000,000 acres only in the ’eighties 
became 40,000,000 at the close of the century, rising to a 
maximum of 49,000,000 acres in 1906, a point from which 
a decline was shown in 1907 to 45,600,000 acres. This, 
however, even taking the latest and lower figure, is an 
advance of 30,000,000 acres in the last decade, or nearly 
30 per cent.*—surely considerably in advance of even the 
Russian growth of population, great as that is. 

It has, I think, not been sufficiently realised that in 
the two decades stretching from 1887 to 1906, European 
Russia has added 1,000,000 acres of wheat per annum. 
This is not only a 70 per cent, advance in twenty years, 
but it is double the absolute area of 10,000,000 acres 
which the United States added in this interval. From 



such official estimates as are furnished, the total produce 
of these fifty governments, where alone the figures are 
continuous, increased in a still higher ratio. The average 
production, which did not exceed 180,000,000 bushels in 
the five years before 1879, or 226,000,000 bushels in the 
quinquennium ending 1889, reached what appears to have 
been a maximum in 1904, and was averaged at 415,000,000 
bushels for the whole five years’ period then ending. If 
the later years are again at a lower level, they represent 
very nearly double the produce before 1879. The yield 
per acre, which stood below eight bushels to the acre 
between 1883 and 1892, averaged nine bushels over the 
next ten years, and has been 10-9, 10-4, and 11-4 bushels 
respectively in the three seasons ending 1904. In the 
south-western region, where the yield was just over eleven 
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bushels in the decade ending 1892, it seems to have 
averaged fifteen in the ten years ending 1902, while more 
than eighteen and nineteen bushels were reported in 
J 9 ? 3 “ 4 * 

These figures omit the Polish, Caucasian, and Asiatic 
districts, for which a much smaller retrospect is possible. 
The acreage in Poland is small—little more than a million 
—and nearly constant in extent. But the wheat of 
Northern Caucasia, first accounted for in 1894, has risen 
from 5,600,000 acres to 8,300,000 in 1906, and the Siberian 
totals, after increasing, apparently but slightly, from 
3,400,000 acres in 1895 to 4,800,000 acres at the close of 
the century, do not seem much to exceed 5,000,000 acres 
now. Russian wheat production does not therefore seem 
a wholly arrested process. 

I own 1 was hardly prepared for this old nation’s pro¬ 
gress in wheat-growing, and 1 have no doubt that I 
shall.be told that Russia has been exchanging one form of 
bread corn for another ; in particular, that dependence bn 
rye has decreased as production of wheat has grown. 
There is some truth undoubtedly in this, for the compara¬ 
tively stationary character of the rye area indicates that 
the Russian people, increasing as they are and continuing 
still an export of rye to Germany and elsewhere, mav 
themselves eat somewhat more wheat and rather less rye, 
and it is true also that a fluctuating record has attended 
the surface under the coarser and larger cereal crop. Its 
1 low-water ” point—61,900,000 acres—occurs in 1893, while 
its present figure is 66,000,000 acres. Relatively there¬ 
fore, while the rye shows no progress such as wheat, it 
cannot be said that the rye area has been utilised for the 
more valuable cereal, and the fact remains that there is 
more rye grown to-day, even in European Russia, than 
.at any date since the last decade of last century began. 
Relatively to population, the available data show, the 
n £g r ?g a te crops of wheat and rve together, in Russia as 
a whole, are materially greater than before. 

Inquiry shows that the wheat extension in Russia has 
been made possible bv an actual addition to the arable 
land, and not by deduction from other crops. A recent 
investigation quoted by a competent American authoritv 
informs us that some 23,000,000 acres of new arable land 
has been accounted for between 1881 and 1004, and, more¬ 
over, that a greater surface of this nominally arable area 
is now actually under cultivation than at the earlier date. 
1 hese figures stand :— 


Year 

188 r 

1904 


Total Arable 

Land Under Crop 

acres acres 

288,000,000 174,600,000 
310,700,000 205,900,000 


Wheat 

a^res 

28,900,000 

45,600,000 


Rye 

acres 

64.600,000 

65,600,000 


4 ft will be noted that this inquiry ends a year or two 
since, but had it been continued to 1906 the comparison 
would have been accentuated, and as it stands the addi¬ 
tional area cropped in one way or another exceeds 
31,000,000 acres. 

In Mr. Wood Davis’s later memorandum he combats the 
idea that the expected wheat crops from four relatively 
new areas of production—Siberia, Argentina, Australasia, 
and Canada—would meet the shortage he found threatened 
by his estimate. Not unnaturally he regarded an 8,100,000 
addition of acres in these four regions in fifteen years as 
a very insufficient and unpromising quota to feed more 
than ten times that number of new bread-eaters on the 
globe between 1883 4 and 1898-9. 

Assuming he rightly gave the increment of wheat between 
these dates as under, if I add to his table the latest data 
that I have, these new and gradually opening areas will 
show a rate of progress much greater in the nine succeed¬ 
ing years than before, even if there was no further increase 
in Siberia ; for as to the areas to be included there I am 
certain. The figures I give in millions of acres:— 


j 88"-4 

Siberia ... 2*0 

Argentina 1*4 
Australasia 3*2 
Canada ... 2*4 

Total ... - 9*0 . 


Fifteen years 
1808-9 increase 

3 3 ... 1 '3 

6 m ... 47 

47 17 

3-2 ... o-8 



N ne years 

iqo 7 -'i 

inorea -e 

37 

— 

I4'2 

... 8 1 

T6 

... 11 

6-6 

3*4 

297 

... 12*6 
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In the forecasts offered ten years ago Argentina as a 
wheal-grower was. given a dozen years from 189S to reach 
a possible acreage of 12,000,000 acres. She has reached 
that figure and passed it in less than a decade, and later 
current official estimates seem to concede to that region a 
close approximation to 15,000,000 acres to-day. As the 
actual pace here has bettered so considerably that pro¬ 
phesied, one may legitimately question the further limita¬ 
tions which allowed to Argentina no prospect of ever 
reaching a wheat area of 30,000,000 acres at any. time. 
That these prophecies by no means coincide with later and 
probably quite similarly vague forecasts in the other direc¬ 
tion goes without saying. In a recent official publication 
by the U.S.A. Government containing the report of- an 
expert on the resources of Argentina and - her farming 
methods, the competitive prospects of the. great grain¬ 
exporting Republic of the South were scarcely so lightly, 
treated. For my own part I rather agree with an officer- 
of the Argentine Government there quoted . (Sehor _Tid- 
blom), . who candidly admits that it was impossible with 
any accuracy to forecast the ultimate wheat area.of Argen¬ 
tina, although I observe he adds that there were “ more 
than 80,000,000 acres in the Republic .* that could - be 
immediately devoted to successful wheat-farming if we had 
the farmers to do it.” I have seen, though 1 could not 
accept, even more sanguine estimates in other quarters, 
which, with a yield of only ten bushels per acre, promised 
a crop of 1,238,000,000 bushels at some future date, and 
would involve an area of wheat land approaching 
124,000,000 acres. 

No one, I think, can note the strides which Argentina 
has taken in rapidly augmenting her wheat areas and 
exports, and that concurrently with the commanding place 
she is assuming as a meat rearer and exporter to the older, 
peoples of Europe, without some recognition that a great 
future is possible. On the other hand, apart from climatic 
conditions, the future must be largely governed by the 
factor of population; and the nature of the Italian 
immigrants, their mode of culture, their non-intention in 
manv instances to remain and own the land or identify 
themselves with the country—preferring to exploit one farm 
after another and reside on them until they make a small 
competence wherewith to return to Europe—are all reasons 
against the extremely favourable prospects which I have 
here adverted to. 

Small relatively to the great extent of surface included 
in the Commonwealth of Australia is the proportion under 
wheat, but the Commonwealth is none the less as a rule 
an exporter. A little more than thirty years ago only 
about 1,400,000 acres were grown. This seems to have 
been a good deal more than doubled in the five years 
1876-81, when a much smaller rale of increase followed 
for fifteen years—a check apparently reflecting the same 
tendency to arrest which we have seen so typically illus¬ 
trated in the United States. Again, after 1896, just as 
111 the great Western Republic, wheat-growing became 
again in favour, and the rapid spurt which followed 
brought the Commonwealth total to 5,700,000 acres as the 
century closed. Thereafter the rate of growth seemed 
checked anew, and after passing a maximum of just under 
6,300,000 acres, it stands to-day under 6,000,000 acres. 
Twice during the last twenty years has Australia shown 
on balance a net importation of wheat, but from 1903 to 
1907 the quantity exported has averaged 36,000,000 bushels, 
and it is not without interest to observe that the Australian 
exports of the present century have not all been consumed 
in Britain—South Africa, the western coasts of South 
America, and even some parts of India sharing in the 
surplus product of the Antipodean Continent. 

The conditions and the future of Australian wheat have 
been quite recently dealt with in an interesting paper by 
Mr. A. E. Humphreys, read before the Society of Arts 
in London. It is here pointed out that the soils on which 
it is grown are rich in assimilable nitrogen, requiring little 
manurial expenditure in that direction, but poor in their 
percentage of phosphoric acid, while the climatic condi¬ 
tions as regards moisture have proved remarkably difficult. 
Efforts have been made, and .apparently, if recent experi¬ 
ences be confirmed, with success, to breed new varieties 
of the wheat plant adapted to the peculiar climatic con¬ 
ditions of Australia- and likely to increase the low average 
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yields hitherto obtained. It is obvious that under 
Australian conditions the breeding of varieties of the wheat 
plant which will thrive on a low rainfall would make all 
the difference to Australia as a source of wheat exports. 
From 1902-7 the Australian average yield was only half 
that of Manitoba, or nine bushels per acre; but this in¬ 
cluded one year of disastrous drought (1902-3), wherein 
the Commonwe'alth average fell below 2J bushels to the 
acre. In New South Wales and Victoria, wherein more 
than half the acreage lay, it was ev’en below this accord¬ 
ing to the official figures. Such instances offer the 
strongest evidence that could be offered of the extreme 
variability of Australian conditions, and make one almost 
hesitate to quote Mr. Humphreys’ own cheerful estimate 
that in the State of New South Wales alone, wherein 
nearly a third of the Australian acreage is found to-day, 
or 1,886,000 acres, there was a possible area of good 
wheat land of nearly ten times this, or 18,000,000 acres. 

To the last I have left another sphere of wheat extension, 
and one that will be most of all familiar to my audience. 
Yet here again the forecast of the Canadian future made 
in 1898 was surely unduly pessimistic. The opinion then 
quoted by Sir William Crookes as that of trustworthy 
authorities assigned to the Dominion a bare total of 
6,000,000 acres under wheat as all that could be expected 
to be reached within a dozen years. That period has not 
yet fully come, but 1 observe that by December 31, 1908, 
the official figures show an acreage as reached within the 
decade which exceeds by 10 per cent, the maximum allotted 
to 1910. If I were to add the figure now ascertained for 
the 1909 crop, a total of 7,750,000 acres is now reckoned 
upon, so that here again the forecast has been outstripped. 
The further proposal to estimate the maximum of the 
Canadian potential capacity for wheat production by 1923 
at no more than 12,000.000 acres will therefore, I imagine, 
meet severe critics in Winnipeg to-day. 

I greatly wish that our contribution to the knowledge 
of the economic future of Canadian development may be, 
as the result of discussions here, some approach to an 
agreement to avoid all exaggeration on the one hand or 
on the other in these forecasts of future wheat-growing 
in the North-West; but I am very conscious of the risk 
of all far-reaching prophecy in a problem where the more 
or less uncertain growth of the immigrant population 
plays as great a part as the soil or the climate. 

-ffir William Crookes, in endorsing the most modest 
estimates of the capacity of this region, mentions that he 
had before him calculations which, I think most of us 
will agree, were, to say the least, exaggerated in an 
opposite direction, attributing to Canada 500,000,000 acres 
of profitably utilisable wheat land. Against such inflated 
prophecies he argued that the whole area employed in 
both temperate zones of the world for growing all the 
staple^ food-crops was not more than 580,000,000 acres, 
and that in no country had more than 9 per cent, of the 
area been devoted to wheat culture. But error of estimate 
in one direction or another is quite inevitable when the 
available data on which to form a conclusion are so 
scanty. Replying later to journalistic criticism, Sir 
William, it must be remembered, acknowledged the un¬ 
doubted fertility of portions of the North-West provinces ; 
but,^ basing the conclusion on official meteorological 
statistics and on supplementary data supplied by Mr. 
V ood Davis as to the July and August temperatures of 
these regions, he suggested that “ from one-half to one- 
third only ” of Manitoba—(he south-west portion already 
fully occupied—was adapted to wheat. It was doubtless 
in the light of these climatic records that he inclined to 
regard 200,000 square miles of the whole 300,000 square 
miles comprising Assiniboia, Alberta, and Saskatchewan, 
as these regions were then defined, as lying “ outside the 
districts of profitable wheat-growing,” while even of the 
remainder it was apparently "suggested that it would take 
thirty years from 1898 to place as much as 18,000,000 acres 
under all grain crops. Can we here to-day, with another 
ten years’ experience, reach a somewhat greater accuracy 
in this .search into the possibilities before us? 

As illustrating the remarkable discordance of view 
hitherto existing, it is well to have before us, as a start¬ 
ing point for debate, some specimens of later but still 
most widely varying estimates of the capabilities of this 
country. These I quote from the cautious report rendered 
NO. 2083, VOL. 8l] 


by Prof. Mavor to the British Board of Trade in 1904, 
midway through the decade now closing. More or less 
speculative as it is fully acknowledged all estimates must 
be which purport to define the area “ physically or 
economically susceptible of wheat production,” that pains¬ 
taking investigator set aside; as of little value, hypothetical 
curves setting forth the “ northern limit of cereal pro¬ 
duction,” trustworthy data for which “ were not forth¬ 
coming, and if they were they would be constantly chang¬ 
ing.” After enumerating under fourteen different heads 
and sub-heads a formidable list of distinct but materially 
qualifying “ conditions ” or factors covering questions of 
soil, of temperature, and meteorology, of moisture, sun¬ 
shine, and acclimatisation of the plant, Prof. Mavor sug¬ 
gests that, broadly speaking, the cleavage of the areas 
of different, fertility runs obliquely from south-east to 
north-west through the great quadrilateral of the Canadian 
North-West. Alike in the north-eastern and in the south¬ 
western angle the conditions seemed to him more or less 
unfavourable. The south-eastern and north-western corners 
and the belt connecting them, however, presented relatively 
favourable conditions; an exception qualifying this sub¬ 
division was, however, suggested in the extreme north¬ 
west. 

The vagueness of the statistical basis on which any 
numerical estimate of future wheat areas must rest cannot 
better be shown than by briefly referring to the results of 
five independent estimates which are quoted in this report. 
For the details of these estimates it is necessary to refer 
any student of the report to the analysis of each, differing 
as they do materially in their methods and in the classifica¬ 
tion of the areas comprised within the Manitoba, 
Assiniboia, Saskatchewan, and Alberta of that date. As 
regards the total area for settlement and for annual wheat¬ 
growing respectively, the first three of these estimates 
varied in placing the surface fit for settlement or susceptible 
of cultivation as low as 92,000,000 acres, and as high as 
171,000,000, the annual surface available for wheat in these 
districts ranging from 13,750,000 acres to 42,750,000 acres, 
and the resultant possible produce from 254,000,000 bushels 
to 812,000,000 bushels. 

It should be added, to make these figures clear, that 
all the estimators quoted assume as a condition precedent 
to their accomplishment such an influx of population and 
settlement of the country as would be adequate to secure 
the cultivation of the hypothetical cultivable area. 

With Prof. Mavor, we may think that both the lower 
estimates are over-cautious and the third perhaps over¬ 
sanguine, while most properly he reminds us that beyond 
the physical capacity of any region, the question of 
economic advantage remains to be solved, under what may 
be conditions prevalent at a distant time, what effect a 
rise of price might have, and whether the farmers of the 
future would devote so much of their land as is here 
suggested, and so much of their working capital, to wheat 
alone. I ought to add that a fourth estimate referred to 
in the report takes the graphic form of a map, distinguish¬ 
ing the suggested area where the wheat crop is certain, 
where less certainty exists from the effect of summer frosts, 
and where, again, the crop is uncertain from insufficient 
moisture. Yet another estimate was quoted as made in 
1892, but endorsed as not over-stating possibilities of the 
future in July, 1904, and this classified somewhat more 
than half the land of Manitoba as “ land suitable for 
farming,” or 23,000,000 acres, allotting to the rest of the 
North-West 52,000,000 acres more, or in all 75,000,000 
acres. The same estimator, forecasting the results for 

1912 (or three years from the present time), allotted to 
Manitoba a probable wheat production of 168,340,000 

bushels, and to Alberta, Assiniboia, and Saskatchewan 
181,600,000 bushels. This crop of 350,000,000 bushels of 
wheat was in addition to an estimate of a further 
200,000,000 bushels of oats and 50,000,000 bushels of 
barley. I have little hesitation in concluding, with Prof. 
Mavor, that such widely divergent results, arrived at, as 
we are told, by competent estimators, illustrated the 
impossibility at the time of that report of setting out 

precise limits of cultivation in a region in which so much 

has yet to be done. To-day I would ask, Has the lapse 
of another quinquennium, full of interesting movements in 
both the population and the crops of the North-West, 
enabled us to reach any greater certainty? If so, the 
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opportunity of this meeting affords an occasion to submit 
the conclusions, optimistic or pessimistic, practical or 
theoretical, economic or scientific, to the test of friendly 
and thorough discussion. 

It is a relief to turn from the perplexing variety of 
these speculations as to the future to the relatively more 
solid ground afforded by the actual records of wheat 
extension here. If the progress of the past, and here 
once again more especially of the very latest decade, is 
to govern the prospect of the years to come, the wheat 
area of Canada must still possess a great expansive power. 

There are defects of continuous statistics showing from 
year to year the total acreage of the Dominion, although 
the recent good work of the Census and Statistics Office 
promises that this will henceforth be remedied. But out¬ 
side of the three great wheat-growing sections—Ontario, 
Manitoba, and the North-West—the surface under this 
cereal is not material. By the latest figures available the 
four Eastern Provinces do not now grow 170,000 acres 
collectively, while the small surface in British Columbia, 


not appearing in the last general Bulletin, was only 15,000 
acres at the last census. In the roughly sketched diagram 
I insert here, therefore, the course of wheat-growing on 
97 per cent, of the 6,6 1 1,000 acres accounted for in 1908 
may be conveniently, if only approximately, traced. 

The decline in Ontario, where, as in other older settle¬ 
ments, wheat-growing shrinks as more diversified forms 
of agriculture evolve, is much more than compensated for 
when the acreage of Manitoba, and in later years the 
rest of the North-West, is superadded, as in the columns 
of this diagram, and the rapidity of the recent extension, 
which—had the 1909 figures reached my hands sooner 
would have carried the total area far beyond the seven 
million limit—testifies to the energy in the task of bread¬ 
raising which this hopeful section of the British Empire 
displays. 1 

1 Were the preliminary estimates for 1909 taken into account, the total 
acreage would have been given as 7,750,000 acres—a rise of r. 139,000 acres 
in the latest twelve months. This is indeed the net result, for the West has 
added 1,402,000 acres—of which 1,289,000 were in Saskatchewan and 113,000 
in Alberta^—while there are declines in the East and in Ontario of an almost 
exact equivalent of the last-quoted figure, or 114,000 acres, and likewise a 
reduction of as much as 149,000 acres in Manitoba since 1908. 
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But whatever determinations we can reach on the hypo¬ 
thetical questions here propounded, whether we may regard 
the greater rate of wheat-field extension in the world at 
large, which has marked the last decade, as disposing 
of immediate alarm for the bread supply of the next 
generation, or whether we find in the recent whisper of 
augmenting prices corroboration of the gain of population 
on subsistence, it is clear that our statistical-records require 
a further development and a much improved continuity, 
especially in the new regions of the wheat supply of the 
future. Nor yet, again, can we dispense with the urgent 
lesson that science has much to teach us in making more 
use than we do of the areas acknowledged to be under 
more or less rudimentary cultivation. If Sir William 
Crookes was right in adopting the American statistician’s 
average of 12-7 bushels per acre as the mean of the recog. 
nisable wheat-fields of the world, the prospect of the 
extra seven bushels he sought as immediately desirable will 
make us eager to iearn the very latest triumphs of the 
laboratory in winning for the soil a freer measure of the 
nitrogen of the air. Even here in 
Manitoba, where a much higher 
yield seems on the average to be 
maintained under existing condi¬ 
tions, and where the cultivators 
with their iS bushels average start 
from a vastly higher level, the 
promise of such a scientific ally 
should gladden the heart of the 
hard-working pioneer. 

One caution, however, I feel it 
my duty to give, as a practical 
rather than a scientific agriculturist. 
Whatever wonders are offered in the 
way of manurial adjuncts or mech¬ 
anical contrivances, do not let our 
advisers overlook the paramount 
consideration of the cost which the 
newer systems may involve. For 
the extensive farming of a young 
country it is above all requisite to 
remember that expensive methods of 
cultivation are not as feasible as in 
the intensive husbandry of old 
settled regions. Hopefully as we 
may wait on the chemist’s help, I 
confess that, for my own part, I 
incline still more confidently to the 
botanist, under whose segis of pro¬ 
tection agriculture has this year 
been placed by the decision of the 
authorities. The producer of new 
and prolific and yet disease-resisting 
and frost-defying breeds of wheat 
plants is to-day more than ever 
encouraged by what has been done 
in many lands of late in this direc¬ 
tion, to suit the crop to its environ¬ 
ment. Nothing could be a greater 
boon to the wheat farmers, handi¬ 
capped by a short and irregular supply of summer 
warmth, and the occasional but often untimely' in¬ 
vasion of the frost fiend, than the production of varie¬ 
ties of wheat at once prolific and early ripening, and 
suited to the relatively scanty moisture of semi-arid 
regions. What success Canadian investigators, with their 
renowned experimental system, have had in this direction 
we hope to hear at Winnipeg, while some of us who have 
listened to Prof. Biffen, of the Agricultural Department of 
Cambridge University, look for hopeful results from the 
application of Mendelian laws to the breeding of wheat. 

In closing, let me add that though it is a quarter of a 
century since I last was here, the message I gave local 
agriculturists then is one I am tempted to repeat now. 
It is no use to treat the vast territories you have at your 
disposal as if they were a mere wheat mine to be ex¬ 
ploited in all haste and without regard to its permanence 
and its future profitable development. It is unwise to 
proceed as if bread were the only item of food requiring 
attention at your hands, and to regard a spasmodic rush 
of grain for a limited number of years from a poorly tilled 
surface as the only' way to profitable returns. The stale 
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maxim of not carrying all your eggs in one basket has a 
very profound truth to rest upon. The farming of the 
future must ultimately be one of more careful tillage, more 
scientific rotations, and of consideration for the changes 
in the grouping of population and in the world-wide con¬ 
ditions of man and his varying wants. What is going 
on all over the world has to be learned and studied well, 
and wheat pioneers of the North-West must not forget 
the possibility of yet new competitors arising in the single 
task of wheat-growing, whether they are to be looked for 
in the still developing sections of the Russian Empire and 
the still open levels of Argentina, the little-known regions 
of Manchuria, the basin of the Tigris and Euphrates, the 
more completely irrigated plains of India, the tablelands 
of Central Africa, or perhaps under new conditions and a 
more developed control of the reserves of water supply 
on the southern shores of the Mediterranean or even in 
the long tilled valley of the Nile. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Glasgow. —According to the British Medical Journal , a 
movement is on foot for the establishment of university 
chairs at the Royal Infirmary for the teaching of (i) medi¬ 
cine and clinical medicine; (2) surgery and clinical surgery ; 
(3) midwifery; and (4) pathology. It is proposed that these 
four professors should form the teaching staff so far as 
the Royal Infirmary is concerned. Under this arrange¬ 
ment, in place of a complete, there would be a partial 
medical school at the Royal Infirmary, so that university 
students, if they preferred, might take their final year at 
that institution instead of at the Western Infirmary and 
Gilmorehill. Towards the accomplishment of this object 
it is understood that the Muirhead trustees are willing to 
give two sums of 400/. a year each to found two of the 
chairs, that the funds of St. Mungo’s College are to be 
concentrated on one chair, and that the Carnegie trustees 
are to supply the funds for the fourth chair. The scheme 
will require to be sanctioned by Parliament, and draft 
provisional orders for that purpose are being prepared. 
These will be submitted to the members of the University 
Court for their approval, probably at a meeting in October. 

Dr. G. A. Gibson, professor of mathematics in the 
Glasgow and West of Scotland Technical College, has been 
appointed professor of mathematics in the University of 
Glasgow in succession to Prof. Jack. Prof. Gibson has 
published a number of original contributions of importance 
to mathematical science, and is the author of works on 
the calculus which are acknowledged to be among the best 
in the English language. His wide knowledge of the 
history and present state of mathematical science, unusual 
powers of logical and lucid exposition, and ability as a 
creative scholar, ensure enthusiasm for mathematical studies 
at the University and increased activity in scientific 
investigation. 

London. —University College :—The following public in¬ 
troductory lectures will be given as under :—Sir William 
Ramsay, K.C.B., F.R.S., on “ Radium Emanation : 

one of the Argon Lines of Gases,” on Monday 
(October 4); Prof. H. R. Kenwood, on “What Hygiene 
demands of School Teachers,” on Wednesday (October 6); 
Prof. J. A. Fleming, F.R.S., on “ Electrical Inventions and 
the Training of Electrical Engineers,” on Wednesday 
(October 6); Prof. Garwood, “ The Origin of Scenery ” 
(October 7); Prof. Carveth Read, “ The Psychologv of 
Character ” (October 7). 

Manchester.— The new chemical laboratories of the 
University will be opened on October 4, when it is ex¬ 
pected that the Chancellor, Viscount Morley of Blackburn, 
will be present and confer honorary degrees on the 
American Ambassador; Sir Robert Stout, Chancellor of 
the University of New Zealand ; Sir Alfred C. Lyall; and 
Prof. Otto Wallach, of the University of Gottingen. 


Mr, John Fisher has been appointed lecturer in biology 
at the Agricultural College at Cedara, near Maritzburg, 
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The prizes and diplomas awarded at the South-eastern 
Agricultural College will be distributed on October 9 by 
Principal H. A. Miers, F.R.S. 

Prof. W. Osler, F.R.S., will take as the subject of 
his address before the London School of Tropical Medicine 
on October 26 “ The Nation and the Tropics.” 

Dr. Walter Murray, of the University of Dalhousie, 
Halifax, according to Science, has been elected president 
of the new University of Saskatchewan, situated at 
Saskatoon. 

Sir T. Clifford Allbutt, K.C.B., F.R.S., will dis¬ 
tribute the prizes and deliver an address at the opening of 
the winter session of Charing Cross Hospital Medical 
College, instead of Lord Ridley, as was announced. 

According to a Reuter message, the Czech University 
of Prague has conferred the honorary degree of Doctor of 
Philosophy upon the following men of science :—Sir Archi¬ 
bald Geikie, K.C.B., P.R.S., Dr, J. E. Marr, F.R.S., Dr. 
Francis Darwin, F.R.S., and Prof. T. W. Richards, of 
Harvard University 

Mr. William Brown, lecturer in electrotechnology at 
the Royal College of Science, Dublin, has been appointed 
to the professorship of physics in the college in succession 
to Prof. W. F. Barrett, F.R.S., who is to retire on 
October 1 under the Treasury regulations as to age. Mr. 
Brown’s successor is to be Mr. Felixe Whackett, one of 
the junior fellows of the Royal University of Ireland. 

The following courses of free Gresham lectures are 
announced for delivery at the City of London School 
geometry, by Mr. W. H. Wagstaff (beginning on 
October 5); physic, by Dr. Sandwith (beginning on 
October 26); astronomy, by Mr. S. A. Saunder (beginning 
on November 2). This is the first term these lectures will 
have been delivered other than at Gresham College. 

In connection with the Child Study Society there will be 
a reception by the president at 90 Buckingham Palace 
Road on October 7, -when short addresses will be delivered 
by Miss A. Ravenhill, Dr. C. W. Kimmins, and Dr. 
G. E. Shuttleworth. Succeeding lectures will be by the 
Right Hon. Sir John Gorst ; Dr. W. C. Sullivan, and Dr. 
A. R. Abelson on, respectively, “ The Care of Children 
under the Poor Law,” “The Child Criminal,” and 
“ Mental Fatigue.” 

Two more calendars of London colleges have reached 
us, those of the East London College and Birkbeck College. 
The East London College is a school of the University of 
London in the faculties of arts, science, and engineering, 
and a rapid development in its work took place during last 
session. To the equipment of the school of engineering— 
civil, mechanical, and electrical—valuable additions have 
been made, while the botanical department has been re¬ 
organised. A considerable sum of money was placed at 
the disposal of the college committee for these purposes 
by the Drapers’ Company, who specially ear-marked a 
portion of their benefaction for the improvement of the 
college library, which is now well housed and possesses 
a good collection of works dealing with the subjects in the 
college curriculum. We learn from its calendar that the 
pressing need of Birkbeck College is for increased space; 
the usefulness of the college is curtailed by its limited 
accommodation. New and more spacious college buildings, 
with more class-rooms and larger laboratories better 
adapted to modern requirements, would give a great 
impetus to the work of the college, and it may be hoped, 
in view of the marked success of the work accomplished 
in the past, that it will prove possible to secure the money 
necessary for reorganisation. 

At the meeting of the Chicago section of the American 
Mathematical Society on January 2 of this year, a com¬ 
mittee was appointed for the purpose of investigating the 
possibility of improving the character of mathematical 
appointments in colleges and universities. In the July 
Bulletin Prof. E. J. Wilczynski publishes the proposals 
submitted by him to the committee. He suggested (1) that 
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